


..-that’s why it’s running today 


Unbreakable Plugs For years an identifying mark of a good tool or appliance, 
Belden electrical cords and plugs are an accepted token that 
the manufacturer was careful in the selection of the parts for 

his equipment. Belden cords have promised freedom from 
Corditis, and in this present emergency have proved their 
value on a host of electrical tools and appliances that are 
still giving good service. 
Unbreakable Connectors , 

After the war, customers will again look for nationally ad- 
vertised Belden cords and plugs as a guide in purchasing 
electrical equipment. Take advantage of the plus value of 
Belden products when designing your postwar products; 


specify Belden Corditis-free cords. 


BELDEN MANUFACTURING COMPANY 
1633 W. Van Buren Street, ( thicago 44, Illinois 
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Unbreakable Strain Relief 












Because 
nothing rolls like a ball.... 





The Steel Ball, precision-ground and lapped to within five 
one-hundred thousandths of an inch of perfection in diameter, 
or even closer, is the heart of the New Departure Ball Bearing. 
Sphericity is within 10 millionths of an inch! 


In the New Departure plants, where millions of balls are made 
daily, precision limits are a routine matter. In fact, this is 
one of the finest examples of precision manufacture in all 
industry. 


It can well be said that our way of life depends on the ball 
bearing—for most every mechanical device known to man, 
somewhere, somehow, has ball bearings in its family tree. 





New Departure’s experience, resources for research, imagi- 
nation and advanced techniques have produced a truly fine 
ball bearing. 


So . . . when next you buy or build some mechanical device, 
ask: “Has it New Departure Ball Bearings?” 


3321 


Cut-away view of 
New Departure 
Ball Bearing 
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TrRANsporTATION is taking a real’ 
today, and that goes for Muehlhausen Springs,’ 
On the functioning of these coils of Wine 
small degree, the ability of ships, planes, 
and trains to keep supplies rolling. 
The unfailing performance of these springs is no accident. 
Into their design goes a lot of engineering. 
Look at the valve springs shown above. Their design 
seems simple enough, but notice the variations 
in coil pitch and diameter. These are to foil that arch foe 
of high-speed mechanisms— vibration. 
By adding a coil here, varying pitch there, or changing 
the spring diameter, Muehlhausen engineers raise the 
spring’s natural vibrating frequency high enough that 
it will not be excited at normal engine speeds. Of course, 
the job isn’t as simple as that—not mentioned are 
the hours of study and the precision testing. Engineering of 
this type is keeping supplies rolling in time of war— 
and it will keep’em rolling in the post-war period. 


MUEHLHAUSEN SPRING CORPORATION 


Division of Standard Steel Spring Company 
$00 MICHIGAN AVENUE «¢ LOGANSPORT, INDIANA 
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To improve product performance, use 


MUEHLHAUSEN 





SPRINGS 
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In the Field of 


RADIO NOISE ELIMINATION, 
Tobe is the Acknowledged Leader! 


Ov: engineering result of the war is increased 
knowledge of radio interference problems. It 
will never be lightly treated again. No engineer can 
tackle the development of an electrical design with- 
out giving due consideration to minimizing the radio 
interference it creates in operation. Specially designed 
filters, to be built into electrical circuits, can usually 
solve the problem of radio interference. 

Here at Tobe is a great storehouse of knowledge 
in this subject. It is sound knowledge, gained by the 
most intense interest and experience of any company 
in the field. 

Tobe Filterizing is a copyrighted term. It means 
that Tobe knows how to “filterize” man-made radio 
noise. Why not make use of this valuable 16 years’ 
of experience in your own engineering? Place your 
reliance on Tobe and the famous Tobe Filterettes. 
Send us your problems now. 
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CONTAINER 
DIMENSIONS 
Length . . 3%6" 
Width . . 2%" 
Height . . 2%" 
Overall length 57/2“ 


LONG LIFE ASSURED! 
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TOBE DEUTSCHMANN CORP. 
CANTON, MASS. 
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A SMALL PART IN VICTORY TODAY — A BIG PART IN INDUSTRY TOMORROW i 
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Under the “eye” of a sensitive light beam 
Vibrometer any unbalanced condition of a 
motor is instantly detected. 


that will improve 
Peacetime EMERSON-ELECTRIC MOTORS 


With the expanding use of electric motors in combat aircraft came 
new standards and new specifications. Never before was it so vital 
that motors be light, compact and powerful. 


Fortified with more than 50 years’ experience, Emerson-Electric 
tackled the job. Emerson-Electric developed and produced many 
entirely new motor applications—just as, through the years, it has 
pioneered electric motors for America’s leading appliance manu- 
facturers. 


Postwar, the Emerson-Electric motors for civilian uses will reflect EMERSON-ELECTRIC AIRCRAFT 
in many directions the “know-how” gained in meeting the wartime MOTORS are made for gun turret 


challenge of the aviation industry. pe yn se game gpa 
” ’ a 


THE EMERSON ELECTRIC MFG. CO. + ST. LOUIS 3, MO. munication systems—clso with 


built-in gear and magnetic brake. 
Branches: New York « Chicago « Detroit * Los Angeles * Davenport 


EMERSON 75 ELECTRIC 


MOTORS: FANS —<ct— ——aP==— APPLIANCES 
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WHY CLARE ‘Custom-Built’’ RELAYS 
GIVE MOST RELIABLE OPERATION 


Under Severe Conditions of Temperature . . . Humidity... 
Atmospheric Pressure ... Voltage . . . Vibration 


Clare ‘‘Custom-Built’”’ Relays offer design engineers a flexibility of construc- 
tion and operating characteristics to exactly fit the demands of the widest 
variety of modern industrial uses. 


These Clare ‘‘Custom-Built’”’ Relays are the product of young-minded thinking 
... Of an organization devoted to the manufacture of relays... created to 
free the industrial designer from the limitations of ordinary, telephone type 
relays. Clare ‘“‘custom-building”’ selects from a wide range of precisely built 
materials exactly those most suited to perform the special functions of the 
application. All Clare Relays are carefully designed, well manufactured from 
best materials and precisely adjusted for perfect operation. 


Does your design call for definite times for operation and release of the relay 
... high spéed keying without contact chatter . .. margin operation which may 
include close pick-up and drop-out values . . . the transfer and switching of 
high frequency circuits? These and many other special relay functions find 
Clare Relays give most reliable operation under severe conditions of tem- 
perature, humidity, atmospheric pressure, voltage and vibration. 


Clare ‘‘custom-building”’ meets these exacting requirements with a design 
that permits each Clare Relay a wide range of contact ratings . . . choice of five 
different contact forms or any combination of them . . . either flat or hemi- 
spherical contacts of rare metals or special alloys . . . coil windings to match 
the circuit and application. 


Simplify your design, reduce your overall relay costs, insure better and more 
dependable performance by calling on Clare to supply a ‘“‘custom-built” relay 
exactly suited to your application. Send for the Clare catalog and data book. 
Address: C. P. Clare & Co., 4719 W. Sunnyside Avenue, Chicago 30, Illinois. 
Sales engineers in all principal cities. Cable address: CLARELAY. 
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FEATURES OF 
CLARE RELAYS 


Permit exceptional service in spots 
where hard usage, long life and abso- 
lute dependability are of prime consid- 
eration: 

1 


THE MAGNETIC CIRCUIT 


This consists of the heelpiece, armature 
and coil core, all of the highest quality 
magnetic iron. After all machining op- 
erations are complete, these units are 
annealed in precision controlled fur- 
naces. The armature assembly is fas- 
tened securely to the heelpiece with 
screw and clamping washer. 


2 
THE COILS 


These are wound on a spool assembly 
which consists of a coil core equipped 
with spool heads and acetate or bake- 
lite winding washers. Both coil core 
and spool heads are insulated from the 
wiring. Coils are usually wound with 
enameled copper wire but other types 
of insulation are used for special appli- 
cations. 
3 


THE SPRING ASSEMBLY 


This consists of contact springs and in- 
sulators assembled to the heelpiece. The 
assembly is clamped under hydraulic 
pressure and special high-tensile screws 
are fastened with a power driver to in- 
sure a rigid assembly. 


4 
THE CONTACTS 


Contacts of various materials and sizes 
are available. These may be of precious 
metals or alloys, such as silver, palladi- 
um-irridium, tungsten and elkonium. 
Various types can be incorporated in 
one relay. 


RELAYS. 


"euctom-Built” Multiple Contact Relays for Electrical, Electronic and Industrial Use | 
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Plexiglas — the plastic thai 


Used in spray shields, windows, and light covers on boats, PLEXx1- 
GLAS withstands the weaving and stresses of the superstructure in 
heavy seas. Unaffected by salt water, sunlight and weathering, 
PLEXIGLAS retains its high transparency indefinitely. 


The high strength of PLEXIGLAS permits its fabrication into large 
unsupported structures which are subjected to severe stresses in 
service. A typical instance is the one-piece “bubble” canopy that 
protects the pilot on the Republic Thunderbolt. 


PLExicLas molded parts successfully absorb repeated impacts 
and flexing, even when subjected to such severe service as these 
black-out lenses, which are used on Army trucks that must move 


rapidly over rough terrain. 


In this safety shield PLExicLas provides high impact strength, and 
is proof against splintering when struck by flying chips of metal. 
With its high transparency, PLEXIGLAs permits clear, unobstructed 
vision, together with excellent protection for the worker. 





ese. as. ig! 


Manufacturers of Chemicals including Plastics .. . Synthetic Insecticides . . . Fungicides 



































aacombines Transparency with Strength 





Ts permanent crystal-clarity of PLExrcLas naturally Rigidity permits use of PLEXIGLAS 
suggests its adoption in a wide variety of industrial = in self supporting parts 
products and parts where transparency is necessary — 


or desirable. PLEXIGLAS is flexible, but its 


modulus of elasticity is high 
enough (3 to 4 x 105) so that it 
can be used in secondary or 
self-supporting structures and 
housings. Among thermoplastics 
PLEXIGLAS also is exceptional in 


Equally important to the product designer are the 
excellent mechanical properties of this Rohm & Haas 
acrylic plastic—fully demonstrated properties which 





assure its successful performance in the fields of 
application opened by its transparency. 


its low cold flow or creep. 
l Impact strength of PLEXIGLAS is 
exceptionally high 


LOOKING AHEAD 


The ability of PLExicLas to with- 


' THROUGH 
stand severe impact is of particu- 

PLEXI- lar value in applications where “ 

= breakage would be costly, incon- &. Z. PI l 

~~ venient or hazardous. When , cexig as 


held rigidly and subjected to 
heavy blows, PLexicLas does 
break, but only into large, dull- 
edged pieces. 


Rohm & Haas is the pioneer and principal producer 





of acrylic plastics. Today PLexicLas is found on 
every type of Army and Navy plane— convincing 
proof of the qualities that have made it “aviation’s 
standard transparent plastic.” 


2. Why not investigate the ways in which-it can 
2. PLEXIGLAS has lasting strength give your produtt new sales advantages? Write or 
4 call our nearest office — Philadelphia, Detroit, Los 
Angeles, Chicago, Cleveland, New York. Canadian 

The excelent mechanical prop- Distributor, Hobbs Glass Ltd., Montreal. 
erties of PLexicLas — like its 
transparency — are permanent, 





practically unaffected by ex- Only Rohm & Haas makes 
i, . tended flexing, weathering, low 
Ss temperature or water immer- P L E; X I G L A a 
<a sion. New heat resistant formu- 
WV AS oD lations have recently increased CRYSTAL-CLEAR ACRYLIC SHEETS 
\y the service temperature range . 


AND MOLDING POWDERS* 
*Formerly CRYSTALITE Molding Powders 





for PLEXIGLAS parts. 





npacts 
; these 


Pexicras is the trade-mark, Reg. U. S. Pat. Office, for the acrylic resin thermoplastic sheets and molding powders manufactured by Rohm & Haas Company. 
move q cee , as 
Represented by Cia. Rohm y Haas, S R. L. Carlos Pellegrini 331, Buenos Aires. Argentina, and agents in principal South American cities, 
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nzrymes ...Cherriczis for the Leather, Textile, Enamelware, Rubber and other Industries 





Request Catalog No. 60 with 172 pages of lubricating devices and engineering data. 


Elbow Oilers 





TRADE MARK REG. U. S. PAT. OFF. 


f 
4 


s Speciolized engineering research’ and manufacture that has 


ded practically every con¢eivable type of lubrication 
sbliem, and that has extended thru the thirty- five yeo 


of this company’s existence reaching to every corner’® 


earth and every front.inithis war, Hgsicreated o broad t 


GF seientifically correet lubricating, devices Mm to >the: ost 


tion of oiler—it is a science to which only specialized ex- 
erience . can provide the solution. Whether your product ‘ 


calls for a lowly oil hole cover that is essentially a short 
length of tubing with a hinged cover, or a more intricate 
device that is required to automatically lubricate many 
points from a central reservoir with a measured quantity 
of oil at given time intervals— you will practice true economy 
and insure maximum efficiency and service by employing 


the experience of Gits Engineers—the kind of experience 


that has been acquired the hard way. When you are faced 
with a lubricating problem—consult Gits. 


Girs Bros. MFc. Co. 


1840 South Kilbourn Ave., Chicago 23, Ill. 


Wick Feed Oilers 


Tube Oilers 


Unbreakable 
Transparent Oilers 


Ta LL) 


Screw Cap Oilers 


— —_—___ 
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Multiple Oilers 
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WHEN YOU NEED 


Motor 


consult Westinghouse Buying Data 


(NEW CATALOG 7000) 


With the new Westinghouse Buying Data, you 
can select and purchase the proper motor control 
in half the time. 

Data, as presented, is striking in its newness. 
It’s easier to read, easier to understand, and 
easier to use than any published previously by 
any manufacturer. 


Chances are—if you are a buyer of motors and 
controls—that you have already received a copy 
of this new Catalog 7000 by mail. However, if 
you have.not received your copy, write, wire or 
phone your nearest Westinghouse district office. 
(Requests will be filled through district offices 
only — no mailing from Westinghouse head- 
quarters at East Pittsburgh.) J-60551 


Westinghouse @) CoZio€ Alecessories 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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IT BETTER 


America’s Pride Flies with the B-29! 


S the giant Boeing B-29 Superfor- 
tress carries destruction to Japan, 

the pride of America echoes in the 
roar of her mighty engines. And to the 
ingenious Boeing engineers who cre- 
ated her, the Nation owes a great debt. 


portion of these permanent magnets, 
as well as those for other types of war 
equipment. And our specialized de- 
signing skill has often resulted in in- 
creased efficiency and lower costs. 


Our engineers are in an excellent 


We have special reason to be proud 
of the B-29’s performance, for Boeing 
incorporated no less than 300 perma- 


position to help solve your perma- 
nent magnet problems. Write for a copy 


‘of our “Permanent Magnet Manual.” 


nent magnets in her magnetos, instru- 
ments, compasses, audio speakers, radio 
equipment, automatic pilot, remote 
gun controls and other vital devices. 


It is our job to manufacture a large 


The 
INDIANA STEEL PRODUCTS 
, Company 


Copyright 1944—The Indiana Steel Products Co, 


* SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 *& 


6 NORTH MICHIGAN AVENUE @© CHICAGO 2, ILLINOIS 
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We knew that Laytex-insulated wire was good. But actually, no one 
expected any single wire to stand up to all the tough war-usage that Quester (NSULATION AT ITs Bes 
Laytex did. 
Laytex has taken arctic cold, tropic heat, moisture, mold, shock and 
wear; as no other wire has ever done heretofore. It has been used for 
virtually every purpose a wire can be used for—action-tested all over 
the world—and has come out with flying colors. 
Laytex has a proven record of delivering more electricity, more 
dependably, in more jobs than any other wire we know. 
Right now the entire ‘output of Laytex Wires and Cables is going to U S. 
the Armed Forces. But the day is steadily drawing nearer when manv- 
facture will be resumed for Buildings, Police and Fire Alarms, Com- 


munications, Signalling, Power, Control, and other exacting services. Reg. U.S. Tree Merk 


SERVING THROUGH SCIENCE TO PIONEER A NEW ELECTRICAL ERA WIRES AND CABLES 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE + ROCKEFELLER CENTER + NEW YORK 20, N. Y. 
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MORE LOAD—LONGER LIFE 


BALLS - BALL-BEARINGS - ROLLER BEARINGS 


eee ew, 


BALI AND BEARING COMPANY, ANN ARBOR, MICHIGAN 
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- YOU’ VE GOT PLASTICs for your post- 
war products on your mind—believe 
us, the time is right now. We mean the 
time for some planning. And that goes 
double if you haven’t used plastics 
before! 

Our production capacity is still com- 
pletely devoted to war orders. But as of 
today, our engineering department can 
give you an expert “yes” or “no” on 
new applications—can help with de- 


Why Kurz-Kasch for Plastics? Kurz-Kasch 
offers a 28-year-old reputation for thoroughly 
engineered, quality production, @ One of the 
largest, best-equipped exclusive 
custom molding plants in the 
country—7 5,000 square feet of 
floor space with 125 compression 
and transfer presses of all sizes. 


BUY BONDS! 








velopment work, and engineer blue- 
prints into final form. And as of some 
day soon, those blueprints will take an 
early priority when mold-making opens 
up again. 

Then—when we can mold for peace- 
time production again—those early 
plans and waiting molds will be ready 
for the quick production you’re going 
to want. That is, if we get together and 
work things out now! Just ask, 


Complete mold-making and finishing facili- 
ties @ Extensive production sequences of 
radio-frequency preheating equipment, with 
full experience in their use. 
Completely equipped shop for 
production of inserts @ For sat- 
isfaction in plastics, key these fa- 
cilities into your production line. 


ALL YOU CAN — WHENEVER YOU CAN 


KURZ-KASCH 


For over 25 years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1419 South Broadway, Dayton 1, Ohio 
Branch Sales Offices: New York @ Chicago ® Detroit © Indianapolis © Los Angeles * Dallas 
St. Lovis © Toronto, Canada. Export Offices: 89 Broad Street, New York City 
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FOR THOSE “TOUGH JOBS” 


oe AT TTS mI 


an 


Wagner CP totally-e 
_ motors are designed to operate under ad- 
“Verse conditions in atmospheres that con- 
tain dust, dirt, abrasives, steel chips, filings, 
acid fumes, and other harmful elements. 


Wagner splash-procf, squirrel-cage polyphase 
Wagner explosion-proof polyphase motors motors are built to operate dependably in 
are designed to operate in locations where locations where they are subject to splashing 
“flammable volatile liquids, highly flam- water, oil, or other liquids. They are widely 
mable gases, mixtures or other highly used in unprotected outdoor locations, being 


flammable substances are handled or designed with complete self-protection against 
manufactured, used or stored in other than rain, snow and sleet. 


original containers.”” Approved by the 
Underwriters’ Laboratories for Class 
1, Group D hazardous locations. 


Wagner chemical-proof motors are of 
totally-enclosed, fan-cooled construc- 

tion and designed to resist the action 

of acids, fumes, moisture and other’ 
harmfulelements encountered in 
chemical manufactiiting,.A moisture- 

proof and dust-tight conduit box pro... 

tects the motor against dust, fumes, or 
moisture. Special drain plugs in end- . 
plates and conduit box are provided for 2 
removing any condensation from the 
motor or conduit box. 


Wnéte FOR BULLETINS MU-182 and MU-183 


Everyone interested in electric motors should have Wagner Bulletins 
MU-182 (Wagner Polyphase Motors) and MU-183 (Wagner Single-Phase, 
Direct-Current, and Small Polyphase Motors). Helpful information also will 
be found in Bulletin MU-26A (Instructions for Installing and Operating 
Wagner Polyphase Motors) 


WaégnerElectric Corporation 


ESTABLISHED 189I| 


6454 Plymouth Avenue, St. Louis 14, Mo., U. S.A. 
ELECTRICAL AND AUTOMOTIVE PRODUCTS 
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ON YOUR PAYROLL? 


NON-MAGNETIC 
GUIDE PLATES 


STELLITE wELOED 


CORE-BONDING 
LAMINATIONS 


: $ FLUSH RIVETED 
BAKELITE on - ee lah — 
"a < x i ARMATURE 


HAND WOUND 


we COPPER COIL 


VARNISH . | 

CAMBRIC ae ia 
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STEEL 
COIL LINER 


STELLITE WELDED 
AT POINT OF 
IMPACT 


HIGH GRADE 


NAMCO 
“STELLITE”-WELD 


tion features illustrated 


nstruc 
Look over the co 
any other Solenoxl. 

the “Stellite”-Weld contacts 


g” and contribute 


here—compare with 
Note especially 
that stop plunger 
to much longer life, 
Namco Solenoids are 
able performance. 
push or pull, 


*“mushroomin 


even in the severest service. 


built for heavy duty and 


long reli 
Capacities, 


1” stroke. 


up to 30 pounds at 


Solenoids are workers — highly-trained 
workers. 

They get things done—mechanical jobs 
of pushing and pulling—better than those 
jobs can be done by human hands, or by 
more costly and more complicated devices. 

Solenoids start and stop machine opera- 
tions. They open and shut valves, com- 
press and release springs, throw levers 
and arms, do indexing, stock feeding, 
printing and stamping jobs—all with un- 
failing precision and timing. 

Solenoids are cheap workers to have on 
your payroll. They require no wages or 
vacations or layoffs. They are not subject 
to occupational disease, or to injury. They 
are ready to work 24 hours a day, seven 
days a week, year after year. 

Namco Solenoids serve best when engi- 
neered for their jobs. Tell us the kind of 
work you want to accomplish, and we'll 
recommend the proper Solenoid to get it 
done automatically—quick, sure, cheap. 


Bulletin EM-4l 
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is conceded the center of 

the stage ... only by 
virtue of outstanding merit. In the field of fastenings, CLUTCH HEAD 
is a star performer by any measure of comparison. It gives you every 
conventional advantage offered by any or all other assembly line 
screws, plus several exclusive features that are not matched by 
any other screw on the market... features that definitely contrib- 
ute to reduced cost through higher speed, greater safety, and effort- 
less ease in driving. CLUTCH HEAD also simplifies field service.problems 
as no other screw can because the Clutch recess is designed for oper- 
ation with an ordinary type screwdriver or any flat blade of proper 
width ... the only modern screw engineered for Screwdriver Control. 


Make your own test of CLUTCH HEAD’S seven major 
features. You may do so by asking us to send you 
BY MAIL assortment of CLUTCH HEAD Screws, sam- 
ple of the Type “A” Bit, and illustrated Brochure. 


CLUTCH HEAD Machine Screws ) an j\ This Type “A” Bit requires 
are available in regular and : is only a 60-second application of 
thread-forming types...produc- o ; the end surface to a grinding 
tion backed by this organization a pa ee wheel for full reconditioning 
and by responsible Licensees. rea . . to its original high efficiency. 


UNITED SCREW AND BOLT CORPORATION 
eC CCL as CLEVELAND 2 NEW YORK 7 
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Navigator's Table Drawer molded 
of paper base PANELYTE; pull 
handle is integral part; unit ship- 
ped ready to install. 


PANELYTE Aircraft Flooring 
—laminated top sheet molded 
onto a corrugated base with 
aluminum insert integrally 
molded into lower horizontal 
surface—surpasses all standard 
floorings in high strength, light- 
weight characteristics. Devel- 
oped by Martin engineers and 


30 PANELYTE Blades in fans 
made by Hartzell Propeller 
Fan Co., Piqua, Ohio, in op- 
eration since June, 1942, un- 
affected by corrosive attack. 


Three molded parts form the 
PANELYTE Air-Collector 
Scroll mass-produced for 
Lawrance Aeronautical Corp., 
Linden, New Jersey. 


Permits Unusual Sizes 
and Intricacy of Design 


So rapidly have PANELYTE molding techniques 
advanced that parts molded in straight-line mass 
production today would have been considered im- 
practical, if not impossible, 2 or 3 years ago. Weight- 
saving parts illustrated show wide variation and 
intricacy of design now attained by compression 
molding in powerful hydraulic presses. Steel or 
special alloy dies are used for curing and setting 
PANELYTE parts — including some of the largest 
yet to be produced in thermo-setting plastic. Sharp 
compound curvatures and considerable depth of 
draw also easily handled. 

You will find our Engineering Staff of practical 
assistance in the design and economical production 
of fabricated as well as molded parts in paper, fabric, 
fibre glass and asbestos base laminated plastics. 


Sales Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas, Denver, 
Detroit, Kansas City, Los Angeles, Mexico City, Montreal, New Orleans, 
St. Louis, St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 


¥ 
MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
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* You may be late for a train . . . or a conference... than 3/100’s of a second loss in 24 hours is 
even late for work (although “tardy-ism”’ the requirement of these timepieces) * Helping 
doesn’t help the war effort) * but if you’re in American watchmakers to achieve this 
the Navy .. . on patrol duty . . . convoy duty.... accuracy are Barnes-made springs * made 
or in an invasion force * punctuality is not only of Barnes-made spring steel so finely processed that 
a tradition but a matter of success or failure * it has surpassed all others in quality and 
Navy chronometers are delicate yet dependable performance for the purpose * This same steel 
mechanisms, timing with split-second accuracy will be available for the new applications of 
the operation of every objective (not more civilian developments to come. 


DESIGN WISELY TO CONSERVE METAL 
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WALLACE BARNES COMPANY brie eee ee 
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t NAN ELEC 
Weihen 


There are few industries in which post-war planning 
does not involve Creative Electrical Engineering ability 
of the highest order. The exacting competitive situa- 
tion developing demands topnotch skill. 

On its record, LELAND Electric has earned your 
consideration. Our experience and ingenuity in solv- 
ing tough electrical problems may prove immensely 
valuable to you. en 

We invite you to consult with us. 


THE Leland 


ELECTRIG COMPANY 


DAYTON 1, OHIO 
In Canada: Leland Electric Canada Ltd., Guelph, Ontario 
Alternator 


Self-excited, can be used with electric motor or 
gasoline drive, up to 2/2 KW output, general pur- 
pose electric power supply. 
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Before You Design For “SPECIALS” 
Check These Standard MALLORY Parts 


Everybody Every 
Pay Day— 
Buy War Bonds 


You can, of course, specify special parts for new electronic and 


electrical devices you are designing. But there’s not much point 
in that when standard Mallory parts may easily simplify assembly, 
speed production, reduce costs and facilitate field servicing. 


And that’s what Mallory components are doing right now in 


thousands of electronic jobs. Here a few typical entries are 


briefly described: 


MULTI-GANG CIRCUIT SELECTOR 
SWITCHES—20 standard constructions 
from 1 to 6 gangs, up to 20 circuits per 
switch. 


SINGLE-GANG CIRCUIT SELECTOR 
SWITCHES—12 standard circuit com- 
binations. Two base sizes: 1% in. with 
maximum of 12 contacts per circuit, and 
1 11/16 in. with maximum of 17 contacts 
per circuit. 


PHONE PLUGS—2-way plugs with tie- 
cord anchor. Also standard 3-way micro- 
phone plugs with built-in cable clamp. 
Available in bakelite and shielded nickel 
shells. 


EXTENSION JACKS connect extension 
cord so that radio and other electrical 
equipment may be connected in remote 
locations. Conventional two and three 
circuit types. 


JACKS FOR EVERY PURPOSE—"X” 
type with special dust protector . . . Junior 
type with springs aiid to panel . -. and 
many others. Spring combinations for 
practically every application. 


PUSH BUTTON SWITCHES§in lock- 
d non-locking types—8 spring com- 
s of each type. For permanent or 

tary contact. 


JACK SWITCHES—for momentary con- 
tact only. Made in Standard and Junior 
types (2 and 3 position) and Midget types. 


For the complete story of Mallory Approved Precision Products, send 
for the Mallory catalog and consult your nearest Mallory distributor. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


MALLORY & CO. inc. 
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Back the Attack—Buy War Bonds 


Auto-Lite Wire and Cable can meet the electrical 
need of your product. Often the revolutionary ad- 
vances provided in wire and cable manufacture 
enable manufacturers to perfect products offering 
increased heat resistance, improved performance 
characteristics ... and frequently at decided savings 
in cost. For further information on your s ic 
problem, write to 
THE ELECTRIC AUTO-LITE COMPANY 

SARNIA, ONT. Wire & Cable Division PORT HURON, MICH. 


AUTO-LITE Wi taanl@ Vy 


/ TUNE IN “EVERYTHING FOR THE BOYS” STARRING DICK HAYMES- EVERY TUESDAY NIGHT-NBC NETWORK 
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Impartial Answer 
to a 
Rectifier Question 


Here are the three types of low-voltage rectifiers 
most commonly used—copper oxide, selenium 
and Tungar. They’re all good. Which is best? The 
answer to that question depends entirely upon the 
application and the conditions under which the 
rectifying unit must operate. 


General Electric alone designs and manufactures 
all three types. The quality, efficiency and econom- aia 
ical performance of G-E rectifying units have long oxide 
been established. Through years of experience 
G-E engineers know that only after a careful 
analysis of the job and the conditions under which 
the units*must operate can the proper rectifiers 
be selected. 


When next you need rectifiers, consult G.E. first. 
RememberG.E. and onlyG.E. builds the three types 
of low-voltage rectifiers commonly used. It will 
pay you well to get impartial advice from G-E engi- 
neers regarding your particular rectifier needs. 
For more information, write to Section A1 148-12, 

' Appliance and Merchandise Department, General 
Electric Company, Bridgeport, Connecticut. 


BUY WAR BONDS AND KEEP THEM 


Hear the General Electric radio programs: “The G-E 
All Girl Orchestra’’ Sunday 10 P.M. EWT, NBC. ‘The 
World Today” news every weekday 6:45 P.M. EWT, CBS. 


GENERAL @ ELECTRIC 
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PUT YOUR RECONVERSION PLANS IN ACTION QUICKLY 


td 


ate ah 


RECONVERSION will not be a mere return to prewar production... 
The use of new materials and new methods will increase the demand 
for high quality Blueprints delivered quickly at low cost. 


PEASE BLUEPRINTING MACHINES will provide these necessary 
Blueprints in volume and on time. Unparalleled in performance, 
fast and economical in operation, they require less attention and . 
make sharper, clearer, more contrasty prints than any other tracing 
reproduction machine. Pease Blueprinting Machines are noted for 
their speed (Pease “22”, not illustrated, produces prints at 30 feet 
per minute or more) and for their low cost, quality production... 
fine prints as low as one cent (or even less) per square foot. 

PEASE SENSITIZED PAPERS, for use with any Blueprinting or Whiteprinting 
(Dry Direct Process) machines, are uniformly dependable for producing 
quality Blueprints, Blueline Prints, Brownprints (Negatives), Brownline 


Prints and Multazo Whiteprints. 


Ask for descriptive literature and prices today. 


THE C.F. PEASE COMPANY 


2605 WEST IRVING PARK ROAD «+ CHICAGO 18, ILLINOIS 
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GREATER EFFICIENCY 
FOR YOUR 1945 DESIGNS 


ALCO hes been eworded 
for the fourth time the 
Army-Nevy *f*Awerd for 
“continued excellence 

in qventity end qvelity of 
essentie! wer production. 


Master of power and heat, ALS1Mac is the ideal insulation for tomorrow’s 
improved products. 

ACCU RAT E—no other ceramic is worked to closer tolerances. 
ECONOMICAL — because of high speed production methods. 

AtS1Mac Steatite Ceramic Insulators are permanent materials. They are 
strong, hard and rigid—do not distort by loading, nor do they shrink with time. 
Impervious to heat up to 1000° C. Non-corrodible. Do not absorb moisture. 
No matter what insulation you have heen using, investigate ALS1Mac. Send 
us a sample or design drawing. Let us prove that ALS1Mac will meet your 
requirements for improved efficiency and performance. 


Write for Property Chart containing complete data on physical characteristics. 


AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 





This FORGED Burndy service connec- 


tor can be used over and over again! 


“We use the SERVIT because it has far higher salvage 
value,” recently stated a prominent utility EE in discussing 
service connectors. 

This advantage of high reuseability can only be obtained 
from a connector which possesses unusually high strength 
...and the SERVIT has that in abundance. Skillfully forged, 
from special high-strength alloys, it permits high compres- 
sion between conductors, yet, withstands wrench torque, 
without distortion, time and again! 

To be sure of obtaining the high salvage value, /ower 
costs, which this forged Burndy connector provides, be sure 
to specify SERVIT for all service connections. Literature on 
these, and other Burndy connectors, gladly sent on request. 
Burndy Engineering Co., 107 Bruckner Boulevard, New 
York 54, N. Y. 


IN CANADA: Canadian Line Materials, Limited, Toronto 13 
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Vibration, humidity and extremes of 
temperature can be bitter enemies 
of relay dependability. That is why 
the contact springs on Automatic 
Electric relays are clamped by spe- 
cial screws, which exert the neces- 
sary pressure without breaking or 
stretching. Such screws must meet 
‘the exacting tensile tests prescribed 
by our designers. 


These tests, and scores of others 
like them, are vital contributions to 
the long life and dependability for 
which Automatic Electric relays are 
famed. 


When you need relays or other 
electrical control devices, take ad- 
vantage of our unique fund of design 
data and experience. First step is to 
write for the Automatic Electric cata- 
log. Then, if you need sound tech- 
nical advice on your problem, call 
in our field engineer. He will be glad 
to put his knowledgeto work for you. 


AUTOMATIC ELECTRIC SALES CORPORATION 
1033 WEST VAN BUREN STREET e CHICAGO 7, ILLINOIS 
le Canoda: Automatic Electric (Canada) Limited, Toronto 


. i 
PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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Take a look at those blue-prints of post-war products you’re going to man- 
ufacture. Ask your engineers, your draughtsmen, to point out the parts 
that are to be fabricated of Taylor Laminated Plastics. Those are the parts 
that will give you light weight with great strength . . . attractive appear- 
ance .. . unsurpassed insulating qualities . . . the characteristics required 
for extreme machining at high speeds . . . the necessary resistance to 
moisture and solvents . . . the economy of speedy mass-production that 


will be vital in meeting post-war competition. 


Submit your blue-prints to Taylor with the confident knowledge that 


Taylor’s recommendations will be right . . . out of the “blue.” Do it now. 


POST-WAR-PLANNING DEPARTMENT OF 


TAYLOR FIBRE COMPANY 


LAMINATED PLASTICS: PHENOL FIBRE * VULCANIZED FIBRE* Sheets, Rods, Tubes, and Fabricated Parts 


NORRISTOWN, PENNSYLVANIA - OFFICES IN PRINCIPAL CITIES . PACIFIC COAST HEADQUARTERS: 5448S. SAN PEDRO ST., LOS ANGELES 
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YOUR 
POST-WAR 
PRODUCTS 


¥ 
HE cost of finishing 
die castings can be reduced 
by using Dykast Enamels. These 
enamels can be applied directly to bare surfaces of clean zinc 
and aluminum die castings. Pretreatment is desirable only if castings 
are coated with oxide or are to be exposed to the weather. e Dykast 
Enamels are tough, durable and strongly adhesive. They cover well with a 
single sprayed or dipped-coat and air-dry quickly to a uniform finish. @ They 
are available in gloss or eggshell sheens, and in all colors, including black 
and white. e@ Send for full information—and also request our booklet, 
“Information on U.S. Government Specification Finishes,” contain- 
_ ing up-to-the-minute lists of specifications and 


the M & W finishes which meet them. 


MAAS & WALDSTEIN COMPANY, NEWARK, N. J, 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
BRANCH OFFICES & WAREHOUSES: 1658 CARROLL AVE., CHICAGO, ILL. ¢ 1228 W. PICO BLVD., LOS ANGELES, CALIF. 





BH NON-FRAYING FIBERGLAS SLEEVING 


Tesi lie and electricians don’t have to 
be contortionists when working with non-fraying 
BH Extra Flexible Fiberglas Sleeving. Remark- 
ably resistant to stiffening, this always supple 
insulation won’t crack or rot with age. Whether 
in tough, active service or dead storage, it re- 
mains ‘fresh’? and easy to work, retaining its 
full insulating efficiency indefinitely. 


This special-processed sleeving won’t burn and 
is non-crystallizing at low temperature. It offers 
all the natural advantages of Fiberglas—high 
dielectric and tensile strength—chemical and 
moisture resistance—and many more—in addi- 
tion to its own unusual properties. 


You’ll want to see for yourself the cleaner 
cutting, non-fraying and non-stiffening features 
of the sleeving that simplifies assembly, lasts 
longer and cuts repair costs. BH Extra Flexible 
Fiberglas Sleeving is available in all standard 
colors. Sizes from No. 20 to %”, inclusive. Write 
for your samples today and compare! 


BH SPECIAL TREATED FIBERGLAS SLEEVING 
FLEXIBLE AS STRING! 
Here’s another high quality BH Fiberglas Sleev- 
ing. Due to the BH exclusive process no saturant 
is used, yet it will not fray out when cut and will 
withstand heat up to 1200°F. Made in natural 
color only—all standard sizes. Test it and try it! 


PRODUCTS 


Dept. M Conshohocken, Penna. 
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ILCO 


Now EQUIPPED 


‘for large scale production of 


JACKETED 


WILCO wire, tubing and other products are used in various electronic applications for the 
Army and Navy. In response to the wartime demand for these various products, the H. A. 
Wilson Company has enlarged its plant, increased its manufacturing facilities, added essen- 
tial new equipment and developed new products and techniques. Both present and future 
customers will find these new WILCO developments of great advantage. 

The H. A. Wilson Company manufactures and is interested in rec eiving inquiries regard- 
ing the following typical products— 


WILCO JACKETED WIRE WILCO JACKETED TUBING 

Silver (Fine, Sterling or Coin) Silver Tubing (Fine, Sterling or Coin) 

Silver Jacketed Copper Gold Tubing (any Color or Karat) 

Silver Jacketed Invar Silver Jacketed Brass or Bronze (one or both sides) 
Gold Jacketed Silver (one or both sides) 


Silver Jacketed Brass ‘ 
Gold Jacketed Brass or Bronze (one or both sides) 


Silver Jacketed Steel 
Gold Jacketed Silver (Fine, Sterling, Coin) WILCO STRIP MATERIAL 
Gold Jacketed Brass or Bronze Silver (Fine, Sterling or Coin) on Brass or Bronze (Inlay or Overlay) 


Copper Jacketed Monel Gold on Silver (any Karat on Fine, Sterling or Coin) 
Nickel Jacketed Copper Gold on Brass or Bronze 


Other WILCO products include Electrical Contacts— 


Silver, Platinum, Tungsten, Alloys, Powder Metal. Thermostatic Bimetal (High and Low Tem- 


perature with new high temperature deflection rates.) Precious Metal Collector Rings—For Rotating 
controls. Silver Clad Steel. Rolled Gold Plate. Special Materials. 


Let us analyze your problems. 


THE H. A. WILSON COMPANY 


105 Chestnut Street, Newark 5, N. J. 


Branches: Detroit * Chicago 


ELECTRICAL MANUFACTURING 





— —_ - = 


TRADEMARK REG. U. S. PAT. OFF. 


gp by CENTRAL 
BEGINS AT THE BLUEPRINT STAGE 


CH Vy 



















aa 
' 


' 


yy 


STOVES 
REFRIGERATORS 
AIR CONDITIONERS 
AUTOMOTIVE 
FARM EQUIPMENT 
APPLIANCES 
RADIOS 
TOYS 
IMPLEMENTS 
INSTRUMENTS 
MACHINES 





























e 
F — make note of the name .. . Fasteneering by 
Central Screw Company. When peacetime products appear on the postwar market, 
Fasteneering shall be associated with the successful development and sale of many 
well-known items of everyday use. 


WHAT IS FASTENEERING? "iso technique developed through years of ex- 


perience at Central Screw Company, a method that simplifies your complex assembly 

f at the blueprint stage, that creates parts designed especially for your assembly and 
produces them in large quantities by the cold forged process at remarkably low costs. 

Examine the items shown on this page. They are typical Fasteneered units made 

by the “cold upset’”’ method. Although they resemble machined parts, they are 

brighter in appearance—stronger under torsion—cost much less. Send today for 

New 8-Page Booklet illustrating a wide variety of special operations and parts that 

will enable you to visualize "Fasteneering’’ as applied to your product. No obliga- 


tion. Write 
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fTEE SHIELDS AVENUE + CHICAGO 9, ILLINOIS 


MACHINE SCREWS 
STOVE BOLTS 
LOCKWASHER SCREWS “Gam TTS 
SELF-TAPPING SCREWS 
MACHINE SCREW NUTS - WING NUTS - THUMB SCREWS - CARRIAGE BOLTS - MACHINE BOLTS - RIVETS + STUDS + RODS 
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Rheostats and Resistors 
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4 Write 0” comp4 Applications 
p f. letterbead f A few of the advanced electronic 
devices using Ohmite units: 


Electron Microscope 
Industrial X-Ray 
Electronic Heater 
Photo-Electric Controt 
Mass Spectrograph 
Electronic Voltage Regulator 
Electronic Motor Speed Control 
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RHEOSTATS ¢ RESISTORS ¢ TAP SWITCHES 
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is the trunk of an 
indispensable family tree 


HE COPPER family of alloys is versatile, indeed. 

These dependable metals have contributed to the 
development of practically all technical and industrial 
progress. Other metals may have more distinctive prop- 
erties. Chromium is harder; magnesium is lighter; silver 
has higher conductivity. But... of all commercial met- 
als, copper and its alloys combine to best advantage a 
range of physical and chemical properties not found in 
any other group. 


These properties include a high degree of corrosion 


au 


resistance; high tensile strength and fatigue resistance; 
ductility; hardness; toughness; ready weldability; re- 
sistance to abrasion; hot or cold workability; machin- 
ability, and high thermal and electrical conductivity. 


Yet, these very properties, singly or in combination, 
can be varied to a considerable extent by metallurgical 
adjustment of composition and by changes in the tech- 
nique of fabrication. When it is considered that Ana- 
conda Products are made not only of copper, but of 
copper alloyed with zinc, tin, nickel, lead, aluminum, 


(continued on next page) 
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The Scope of 


(continued trom preceding page ) 

manganese, silicon, beryllium, chromium and other 
elements, and that each alloy is produced in a wide 
variety of commercial sizes and shapes, the need for 
strict laboratory control of all materials and every 


step of production becomes readily evident. 


2,506,329 Laboratory Tests made in 1943 


The scope of routine laboratory control over all mill 
operations and practices can be gaged by the num- 
ber of tests made during 1943 in the laboratories of 
The American Brass Company—2,506,329. This in- 
cludes tension and bend tests, conductivity or re- 
sistance tests, examinations under the chemical and 
metallurgical microscopes, and chemical and spec- 
trographic determinations. 


Examining a spectrum plate. The presence or absence of various elements is deter- 
mined by matching a master plate with the unknown spectrum. Semi-quantitative 
analysis can be made by comparing the relative intensity of element lines in the sample 
spectrum with those in exposures of standard samples made on the same plate. 


” 
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CHEMICAL AND METALLOGRAPHIC LABORATORIES 


A. Electrolysis is utilized for the accurate and 
rapid determination of copper and certain 
other elements in copper alloys. In this appara- 
tus, platinum anodes are mechanically rotated. 
The exact weight of copper after deposition and 
drying is quickly indicated by the latest type 
Projection Reading Analytical Balance. Deter- 
minations of copper and lead contents, for in- 
stance, can be made in less than an hour. B. The 
American Brass Company pioneered in its field 
in the use of colorimetric methods of analysis. 
The Photo-Electric Colorimeter illustrated aé- 
curately determines amounts of certain con- 
stituents of copper base alloys—in minutes, in- 
stead of hours formerly required by the usual 
wet methods of analysis. C. Control of grain 
structure is important in obtaining the required 
physical properties of copper alloys. Here, on 
the Grain Size Comparator, the diameter of 
average grain of a brass specimen is being de- 


termined by directly comparing the magnified 
image of the specimen with “transparencies” of 
known standards. D. The preparation of all 
types of specimens and the production of photo- 
micrographs at medium and high magnifications 
require a high order of skill and experience in 
operating the metallographer’s most useful tool 
—the Metallurgical Microscope. In technical 
circles an enviable reputation has been earned 
by The American Brass Company for the ex- 


. cellence of its photomicrographs. ... But before 


microscopic examination can. be made, the 
specimen must be carefully polished and 
etched to reveal the essential details. An elec- 
trolytic method of doing this had been brought 
to a high state of development by The Ameri- 
can Brass Company, and routine use for a pe- 
riod of several years has proved its advantages 
over the slower method of mechanical polish- 
ing and chemical etching. 















Such extensive application to technical details— 


plus the craftsmanship inherent in more than a cen- 
tury of experience in the art of making brass—have 
led the way in producing Anaconda Alloys possess- 
ing unusual uniformity and dependability. 


Foremost in Research 


You would expect the largest fabricator of copper 
and copper alloys to be foremost in the search for 


greater metallurgical knowledge in that field: 


As early as the turn of the century, The American 
Brass Company instituted routine laboratory con- 
trol of alloy compositions, replacing the father-to- 
son methods of mixture determination which up to 
then had prevailed throughout the Industry. 


TECHNICAL CONTROL over Anaconda Alloys 


In 1902, the trend toward more accurate control 
of grain size and structure was initiated through the 


use of the metallurgical microscope. 


In 1914, a large quartz spectrograph was installed, 
the first in this country to be used for metallurgical 
research and qualitative analysis of alloys. 


The Research Department of The American 
Brass Company has produced and tested thousands 
of copper base alloys, many of which are now in 
common use for special types of service, providing 
higher strength, greater workability, and better cor- 


rosion resistance than ever before available. 


It has often combined in one alloy the specific 
properties of several others, providing an opportu- 


(continued on next page) 





RESEARCH AND SPECTROGRAPHIC LABORATORIES 





Operations performed in the spectrographic 
analysis of metals are of three types: Quali- 
tative—in which the identity of the ele- 
ments alloyed to form the sample is estab- 
lished; Quantitative—in which the presence 
of certain elements is confirmed and the 
amount of each measured precisely; or 
Semi-Quantitative — in which certain ele- 
ments are identified and the amounts esti- 
mated by comparison with standards repre- 
senting the specification limits. E. In this 


quartz prism spectrograph, radiation from. 


the arc passes through the slit and is dis- 
persed by the large quartz prism to form 
or. the photographic plate an image of the 
slit for every wave length present in the arc. 
Each element “writes its signature” on the 
plate—positive proof that the element re- 
sponsible for those lines is present in the 
sample. F. Rather than by a prism, disper- 


sion of the radiation passing through the slit 
on this grating-type Spectrograph is ob- 
tained by a diffraction grating ruled on a 
concave mirror. The spectral lines charac- 
teristic of each element vary in intensity in 
proportion to the amount of the element 
present in the sample. G. This Densitom- 
eter-Comparator is being tised for examina- 
tion of spectra taken on the grating-type 
Spectrograph. A magnified image of the 
spectrum appears on the screen, and is com- 
pared with a master plate imaged on the 
lower third of the screen. H. This X-ray 
Diffraction Unit has a wide variety of re- 
search applications: Determinations of the 
amount and type of preferred orientation; 
identification of phases, and determination 
of their lattice parameters are a few. Cer- 
tain mill operations also are brought under 
more rigorous control with its aid. 
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PLANNED RESEARCH is finding the 
many metal problems 


answers fo 


(continued from preceding page ) 
nity for manufacturers to reduce production costs, 
simplify tooling requirements, and increase the 
serviceability and value of their product. 

It has developed mill procedures to facilitate pro- 
duction and assure quality. 

It has developed readily weldable copper base 
alloys, welding rods, and procedures for their use— 
making possible the economical use of strong, cor- 
rosion resistant, lightweight assemblies where more 
cumbersome castings of rustable metals were for- 
merly employed. 

Answers to other metal problems have been 
found in the development of strong, ductile, work- 
able alloys of brass, bronze or nickel silver — with 
composition, temper and grain size adjusted to pro- 
vide the best combination of characteristics for 


operations such as spinning, stamping, cupping, 
forming, deep drawing or machining. Resulting 
economies include longer life for dies and cutting 
tools, greater uniformity of parts, product improve- 
ment, and a lower over-all manufacturing cost. 


The goal of this painstaking laboratory control 
and planned research program is that the Anaconda 
Copper or Copper Alloys you select will fully meet 
your manufacturing requirements and the service 
standards of your product—that they will be mod- 
erate in price, economical to use, and wholly ade- 
quate to your needs. 


The Technical Department of The American 
Brass Company will be glad to work with you in 
selecting the best metal for a specific application. 


AnaconpA THE AMERICAN BRASS COMPANY 


, 
from mine to consumer 


General Offices: Waterbury 88, Connecticut * Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 


accurately determined on this Precision Ten- 
sion Testing Machine. Precise loads are ap- 
plied to the specimen, at room or elevated 
temperatures, and the extent of deformation 
- determined with an Extensometer. 
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IMPROVED PRODUCTION 
AND PERFORMANCE ... 


is 


TEMPERATURE COMPENSATED 
TUNING FORK 


Courtesy American Time Products Inc. 


Use KOVAR 


for sealing 


‘ELECTRONIC TUBES 
TRANSFORMERS 
RESISTORS 
CAPACITORS 
CONDENSERS 
VIBRATORS 
SWITCHES 
RELAYS 
INSTRUMENTS 
GAUGES 

METERS 
RECEIVERS 
TRANSMITTERS 


UILT into an evacuated container (illustrated on the 

left) is a temperature compensated tuning fork, com- 
ponent of a multi-frequency generator, accurate to 10 parts 
in 1,000,000 per degree C. 


Kovar-glass terminals contribute to the maintenance 
of the vacuum required. They enable the manufacturer to 
effectively reduce the size and weight of the cylinder, and 
facilitate quicker, easier, more dependable and more eco- 
nomical assembly of the unit. 


Kovar, a cobalt, nickel iron alloy, forms a chemical 
bond with hard glass through a heating process, in which 
the oxide of Kovar is dissolved into the glass. The result 
is a permanent vacuum and pressure tight seal, effective 
under the most extreme climatic conditions. 

Stupakoff manufactures Kovar-glass seals with single or 
multiple, solid, or tubular electrodes. For those equipped to 
do their own glass working, Stupakoff supplies Kovar as 
sheet, rod, wire or tubing or fabricated into cups, eyelets, etc. 

Write Stupakoff today for more in- 
formation on the advantages of Kovar- 
glass seals for electronic components. 


“FOR GREAT 
ACHIEVEMENT” 


Do More Than Before— 


Buy EXTRA War Bonds 


* TRADE MARK 337962 REGISTERED INU S. PATENT 
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OVER 56 YEARS LEADERS IN ELECTRICAL MEASURING INSTREMENTS 
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An Oil Tank Shell for a B-29.... 
WHAT WILL YOU HAVE? 


Overall Dimensions 
60” x 45" x 24” 


@ This is a picture of one of the 
huge lubricating oil tank shells 
we're building for the mightiest 
bomber of them all—the B-29 
“Superfortress.” 

Our reason for showing this in- 
teresting aluminum product is not 
to unduly emphasize our war work 
but to give you some idea of the 
scope and complexity of the jobs 
we are equipped to handle. As is 
many another vital war product, this 


precision-built oil tank shell was 
practically built “under one roof” 
by the Metal Men of Manitowoc. 
And new skills perfected during 
wartime will mean plenty to peace- 
time industries. 

Depend upon us for complete 
metal fabricating facilities...stamp- 
ing, spinning, drawing, welding, 
forming, shaping, rolled sections 
and heat treating—plus a complete 
finishing service. 


CONTRACT, AUTOMOTIVE AND AVIATION DIVISIONS 


ALU Mi N 


MANITOWOC 


For a clearer picture of the 
wide variety of work we are 
equipped to handle, write for 
free copy of photo-story of 


our war production work. 


WISCONSIN 


200 Fifth Ave., New abt heey City * Merchandise Mart, Chicago 


ALSO MAKERS OF 
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FINEST ALUMINUM 


COOKING UTENSILS 





SHIELDED ROCKBESTOS FIREWALL RADIO 
HOOKUP WIRE 


Sizes No. 22 to No. 4 AWG stranded tinned copper conductors 
insulated with synthetic tapes and felted asbestos, covered with 
lacquer-finished color coded glass braid and shielded with a tinned 
copper braid. Heat, flame and moisture resistant, light weight, small 
diameter construction; operating temperature range 125° C. to 
minus 50° C. Also available without shielding and in twisted pair 
and multi-conductor constructions. 


ROCKBESTOS MULTI-CONDUCTOR 
’ FIREWALL INSTRUMENT CABLE 


This unusually small diameter, light-weight, high-dielectric No. 26 
AWG three-conductor cable was designed for an electronic device 
in which three No. 22 AWG simgle conductor aircraft circuit wires 
previously used had proved too bulky. It is made to a nominal 
diameter of .125” (smaller than a No. 14 AWG single conductor 
1000 volt Rockbestos Firewall Radio Hookup Wire). Also in 4 and 5 
conductor constructions. 


EEE 


ROCKBESTOS ASBESTOS INSULATED LEAD WIRE 


Sizes No, 22 to 4 AWG solid or stranded copper, monel or nickel 
conductors insulated with 031" or 040" of impregnated felted asbestos 
in black, white or colors. 

Heatproof and flame-resistant, this lead wire will not bake brittle 
and crack under ‘vibration, won't rot, swell or flow when in contact 
with oil or grease, and has ample moisture resistance for most applica- 
tions. 


ROCKBESTOS ASBESTOS INSULATED MAGNET WIRE 


Round, square and rectangular .asbestos insulated conductors finished 
to meet varying winding conditions and coil treatment requirements. 


Designed for Class B windings and also suitable for use as insulated 
bus wire where high-dielectric strength is not required. The insula- 
tion is non-checking and is unaffected by heat or aging. 

A few of the 122 different wires, cables and cords designed 
for severe operating conditions by Rockbestos. 


Investigate 
Permanently Insulated 
Rockbestos Wires, Cables and Cords 


Gone are the days of “by guess and by gosh” in wire 
selection for electrical equipment and apparatus. Today, 
product designers either figure out in advance such 
factors as operating conditions, dielectric strength, 


* voltages, diameters, probable ambients, etc., . . . or 


else they supply a wire manufacturer with the complete 
facts and follow his recommendations. Experience proves 
that wire-planning in design stages assures dependable, 
trouble-free wire performance when the equipment is in 
service. 

If you are solving your own wire problems, then investi- 
gate Rockbestos permanently insulated wires, cables and 
cords. 122 standard constructions are available. Each 
with a permanent asbestos insulation that resists heat, 
flame, moisture, cold, oil, grease and other severe condi- 
tions. 

If you need wire-engineering assistance on your proto- 
type requirements . . . for either complete solution of 
your wire needs or the answer to some specific wire 
question . . . Rockbes*os Research will gladly help you. 
There is no obligation. Simply write nearest branch 
office or: 


ee Rockbestos Products Corporation 
ae 805 Nicoll St., New Haven 4, Conn. 


ROCKBESTOS RESEARCH 


olves Difficult Wiring Problems 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, LOS ANG 


_ INVEST IN WAR BONDS @ MAKE EVERY P, 


ELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE 
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It’s easy and economical to lock any screw or bolt against the 
hazards of vibration, shock and strain with EverLock Washers. 
The four standard types illustrated provide EverLock’s un- 
matched security for most lock washer needs. 

Many wide chisel edges... driven into the contiguous faces 
of the work and nut by powerful spring tension .. . give 
EverLock Washers maxinfum gripping area... locks assem- 
blies against every conceivable loosening action. Speed and 
ease of application permits substantial time and labor savings. 


Wire, phone or mail your orders today! 


Be: A gran 


Och 


WASHERS 


THE WASHER THAT HAS THE EDGE 
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Standard 
Internal 
EverLock 


Standard 
80° Countersunk 
EverLock 


Standard 
External 
EverLock 


Standard 
Internal- 
External 
EverLock 





FIVE OF THE 
5,312 RELAY TYPES | 


Here's a relay that 
won't operate unintentionally as a result of 
shock or vibration—the Struthers-Dunn Type 
17AXX designed to meet exacting B2A 
specifications. Small in size, light in weight, 
it meets and exceeds all specifications for 
such services. 


WRITE —for your copy of 
the big Struthers-Dunn Relay 
Catalog and Data Book... 


VACUUM SWITCH 
KEYING RELAY 


The extreme reliability with which 
this Struthers-Dunn Type 78CCAI0O 
Vacuum Tube Keying Relay holds 
its adjustments is the direct result of 
a rigid and simplified design utiliz- 
ing an absolute minimum of parts. 
Exceptionally sturdy —designed for 
circroft. All parts readily accessible. 


7 poles including one D.T. 
pole handling high-voltage 
r-f currents by means of a 
vacuum switch. High-volt- 
age parts rounded to re- 
duce corona. 


A HEAVY-DUTY 
CONTACTS 


Struth 


relays fo 
where severe 
on units having 


contact safety factor. 


irc 
include those such as air abe 
oI Readily adaptable to 


different specifications. 


controls, or contr 
noids simultaneous 


STRUTHERS-DUNN, INC., 1321 ARCH ST., PHILA. 7, PA. 


eal 


Bok 


ers-Dunno Nutcracker Ty 
61HXX100 meets the ca 


r extreme S$ 
e overloads may 
a less generous 


or 


ervices, 


cal a 
yet la 


DISTRICT ENGINEERING OFFICES: ATLANTA ¢ BALTIMORE © BOSTON ¢ BUFFALO « CHICAGO « CINCINNATI ¢ CLEVELAND 
DALLAS ¢ DENVER ¢ DETROIT ¢ HARTFORD ¢ INDIANAPOLIS ¢ LOS ANGELES ¢ MINNEAPOLIS ¢ MONTREAL 
NEW YORK ¢ PITTSBURGH ¢ ST. LOUIS © SAN FRANCISCO © SEATTLE ¢ SYRACUSE « TORONTO ¢ WASHINGTON 
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AMERICAN 
; api SCREWS 


| drive with Straight- Lins’ 
to Keep Production Rolling at “Full Throttle” 


Are you slow-poking along with the same old outdated, slotted screws? ... 
Or are you using the modern, streamlined American Phillips Screw Driving method 
which drives you straight to new speed records in production, without accidents 
either to workers or their work? 


All that any worker . . . skilled or unskilled, man or woman.. . has to do is 
this: Fit the recessed head of an American Phillips Screw onto the 4-winged 
Phillips bit of a power-driver. Aim this automatically self-aligned driving unit at the 
work, and pull the trigger. That's all. Every American Phillips Screw sets up 
straight, flush, and tight, with its head unburred . . . and with no gouges on sur- 


rounding work-surfaces. And that’s why so many plants in every industry keep on 
using American Phillips Screws right from the first time they tried them . . . because 
with this straighter, speedier method, it costs less to do more and better work. 


AMERICAN SCREW COMPANY 
PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois Street Detroit 2. 502 Stephenson Building 


Put the Screws on the enemy ... BUY BONDS! 
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-Reed-Prentice 


ire. Photoswitch 

Te ) tronic Timer T1SU 
a ; es controls within 
' ‘raulic system that 

de maximum pres- 

Why Electronic Timing is the Best Answer ire, at the exact in- 
for Split-Second Repeat-Cycle Accuracy , with the fractional 


Photoswitch Electronic Timers function with split-second accuracy... ~ mplete the in j ection 
without fatigue . . . frictional wear . . . or inertia. Electronic operation e 

eliminates clockwork, springs, mechanical clutches ... all moving 

parts subject to wear and failure ... provides consistently accurate 

control without danger of speed-up or slow-down, and with extremely 

long life assured. Photoswitch Electronic Timers are used extensively 

to initiate automatic operation of precision production grinders, millers, 

profilers and other machine tools; to insure maximum safety and effi- 

ciency in X-ray equipment; to provide split-second control in welding, 

molding, spraying . . . and to afford the high degree of accuracy needed 


in process control. 


Write to 
PHOTOSWITCH, INCORPORATED 


Cambridge 42, Massachusetts 
for Bulletin 900-A. 
INCORPORATED 


PHOTOELECTRIC AND ELECTRONIC CONTROLS FOR EVERY INDUSTRIAL PURPOSE 
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Fiberglas braided 
sleeving. 


Fiberglas 
tape. 


On form-wound coils— 


of any span 4 Varnished Fiberglas 


tape. 
(round or rectangular wire) 


Fiberglas-mica 
combination. 


Fiberglas base 


tape. 


Fiberglas is only a part—but an important part—of the 
finished insulation job. It furnishes a stable base for the 
varnish to cling to. If properly applied, Fiberglas outlasts 
any other material in this basic role—especially where 
severe heat, moisture and vibration conditions exist. Be- 
cause it is inorganic, it makes possible longer life for the 
insulating varnish. Fiberglas does not shrink—from heat, 
age or any other cause. Hence, once it is applied, it forms 
a dimensionally stable base for the impregnating varnish. 
Since it does not shrink, windings do not tend to loosen, 
and hence coil insulation is not harmed by movement of 
one coil against another, or against stator iron. 

It is not difficult to apply Fiberglas correctly—if con- 
sideration is given to Fiberglas characteristics. For exam- 
ple: Fiberglas tape “gives” very little (maximum of 3%). 
This produces a coil with an exceptionally “tight wrap”. 


But, on the other hand, care must be taken in wrapping 


*T. M. Reg. U.S. Pat. Off. 














YARNS «+ TAPES + CORD - 
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7 PLACES TO USE FIBERGLAS* 


in Motor Insulation... 


Fiberglas multiple-wound 
yarn served on wire. 


laminated material. 


Fiberglas-impregnated 


FIBERGLAS 


SLEEVING 
























sections of coils that must be bent or twisted severely, 
otherwise the bending might tear or break the tape. 

Fiberglas is rolling up new performance records every 
day in “tough” motor applications where even other in- 
organic insulating materials are comparatively short-lived 
. .. All forms of Fiberglas electrical insulation are avail- 
able for immediate delivery. Ask your distributor or write 
Owens-Corning Fiberglas Corporation, 1866 Nicholas 
Building, Toledo 1, Ohio; in Canada, Fiberglas Canada, 
Ltd., Oshawa, Ontario. 


WHAT IS FIBERGLAS? Fiberglas is an electrical insulation 
made up of fine, strong glass fibers which are twisted into 
yarns and wrapped around wires, woven into tapes and 


cloths, imbedded in plastics, braided into sleeves, twisted 
into cords—to give all the forms of insulation reqeired in 
electrical equipment. 





ELECTRICAL 
INSULATIONS 









CLOTH AND OTHER FORMS 






— Designers 


TO MAKE HASTE 


On 


@Many a machine operates more smoothly, and hustles 
up production, when low-speed power is furnished by a 
G-E gear-motor. Combining motor and gear reduction 
in one trim enclosure, these units take advantage of the 
small size and high power output of 1800-rpm motors. 
Gears prevent slippage. Close-coupling saves space and 
minimizes mechanical losses. No special safety devices 
are required. 

The inherent smoothness of gears running in oil, and the 
balancing of the load on multiple gears, makes G-E gear- 
motors quiet in operation and low in maintenance cost. 


-motor 


SPEEDS DOWN TO 5.7 RPM 


The chart shows the range of speeds and ratings of 
four types of G-E gear-motors. Single-worm and worm- 
planetary units are also available in fractional-hp sizes, 
with 5.7 rpm the lowest standard speed. 

G-E gear-motors are available in a variety of types— 
splashproof, explosion-proof, vertical, wound-rotor, d-c, 
single-phase, polyphase—and in all standard motor 
mountings. Ask for Bulletin GEA-1437D. 


Horsepower Ratings of GEAR-MOTORS 
Ve » © 4 S23 oh US 3 5 7% 10 15 20 25 
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For West Coast distribution, Pacific, G-E 
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OMPOUND REDUCTION 


DOUBLE REDUCTION UNITS 
— 300 SERIES GEARS 


motorized, speed reducers parallel these speeds and ratings. 


GENERAL @ ELECTRIC 
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Degedt 


PUSH or PULL 
Electrically 


To actuate mechanisms that 
require a straight-line push, 
pull, or reciprocating motion, 


use G-E solenoids. They are ff mn ’ r ON THE BUTTON 


available for a-c or d-c, with 

strokes from 34 in. up to 3 in., Ne i Here’s a neat way of 
and with thrusts ranging from VE. saving space and instal- 
0.65 pounds up to 97 pounds. lation time when your 
These solenoids are continuously rated; max- design calls for an indi- 
imum voltage, 550; 60 or 25 cycles, and d-c. For cating light. This illumi- 


l ad -nated-button unit com- | 
pie details, ask for information on biaidsibiad Iestianaianni 


button. The translucent 


cap, in white or color, is 

SAY IT WITH Selsyns lighted by a 6-volt lamp 

supplied by a small con- 
Here is a reliable, trol transformer. Unit has a set of normally 
accurate, and almost _ tae open and normally closed contacts for use in 
inetantameons teens — roe —eads |i the pilot circuit of the controller it operates. 


of communication be- 

tween distant or near- 

by stations, or of syn- 

chronizing control of 

widely separated shafts. General-purpose 

units have an accuracy of response of +5 
degrees; high-accuracy units, +1 
degree. Built for 60, 50, and 25 
cycles, 110 volts. Ask for Bulletin 
GEA-2176. 


"eam em eee eee eee eee eee 


ADJUSTABLE SPEED 
Up to 100 HP Mi 


Sectio 

When the speed charac- ] i 2 A 668.33, Schenecrad, , 
teristics of a d-c motor are y  XES. please send m ¥3,N. Y, 
required, and the power y  Blectric Equipmens ;ou 88-Page Catalog 
supply is a-c, G.E. can fur- e Product De. 
nish you, as a compact pack- . 
age, drives with full control 
over a wide range of speeds (up to 100 hp). 

The G-E speed variator consists of an m-g set 
driving an editediicapeed d-c motor, with the 
necessary control. Ample starting torque. Speed 
setting not disturbed by starting and stopping. 
Control station can be located wherever con- 
venient. Ask for Bulletin GEA-3517. 


When you need an in- 

% wewcaweee f 3 sad dicating light only, in 

nae white or color, this 

attractive unit is easily 

installed. Requiring 

the drilling of only a 

single panel hole, it 

matches the mounting arrangement of a 

standard push button. This lamp unit is 
oilproof. 


ag ease? 
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Which print 


requires fewer operators? 


a 


} TAKES two or three experienced operators to make 

blue prints on a large blue print machine. But Brun- 
ing Black and White (black line) Prints can be made in 
comparable quantities with one inexperienced operator. 

The Bruning BW process, you see, is far more simple 
than blue printing. Making a BW Print involves only 
two steps—exposure and developing—instead of the five 
production steps that blue prints require. BW Prints 
are developed instantly and delivered dry. BW Prints 
can be made on sheets cut to the size of your tracings— 
as well as continuously from roll stock. And because of 
their black lines on white backgrounds, BW Prints are 


BRUNING “75-157” 
* Developed prints wound on removable hollow tube. 


? 


much easier to read—far easier to check—than blue 
prints. 

No matter how many—or how few—prints you pro- 
duce per day or per week, there’s a Bruning printing or 
developing machine to fit your needs exactly. Space- 
saving, modern in design, Bruning BW machines are 
easily installed without plumbing connections—are a 
credit to any print department, drafting room or office. 
For complete details, see your Bruning representative. 
CHARLES BRUNING COMPANY, INC. 


PRINTER-DEVELOPER FOR ROLL STOCK 


* Roll-up tension can be adjusted “light or “heavy” in accordance with 


paper stock weight. 


* Ingenious balgnced take-up roll eliminates all slackness in paper. 


BRUNING 


2365-352 


Since 1897 


NEW YORK + CHICAGO «+ LOS ANGELES 
Branch Offices throughout the United States. Everything for the Engineer and Draftsman. 
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Extensive 
STOCKS OF 


FIBERGLAS 
TAPES 


are available at M-R 


rem ELLY) 
Headquarters” 
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Electrical Equipment 


FREE FOR THE ASKING 


A Sample Card of Varnished Tubings; samples to fit 
sizes from B&S wire #20 (.032") to #0 (.325") ...4a 
Wall Chart with quick easy to read reference tables 
of electrical symbols, capacity of conductors, dielec- 
tric averages of insulating materials, mathematical 
tables, tap drill sizes, standards of varnished tubing 
sizes . .. Wax and Compound Guide Book and the 
M-R Book of Electrical Insulations . . . all are Free for 
your asking . . . write for them on your letterhead. 


Overloading .. high or low tem- 

peratures . . moisture . . corrosive 

acids, vapors or fumes .. oils. . 

greases .. dust or dirt, the destruc- 

tive elements of ordinary electrical 
insulations WON’T AFFECT M-R FIBER- 
GLAS INSULATION. 


OP am me ode Cm elie 
abounds with fewer breakdowns, less main- 
tenance, elimination of waste, savings in 
labor and materials and proves its value 
as the optimum in electrical insulation 
au ae 


Widths range from % to 1% inches; 
Thicknesses: .003"—.005"—.007” and .010”. 


Tensile Strength: extraordinary — ex- 
ample—tape '2" wide and .003 thick —80 
Mee 


Obtain your Fiberglas 
Electrical Insulation from 


MITCHELL-RAND 


ELECTRICAL INSULATION 
HEADQUARTERS FOR 55 YEARS 


Write for booklet describing 
Fiberglas and its electrical insula- 
tion uses and properties. 


MITCHELL-RAND INSULATION COMPANY, INC. 


51 MURRAY STREET 


Fiberglas Vornished Tape and Cloth A PARTIAL LIST OF M-R PRODUCTS 
ie ee ed 

erat imme fe ea Extruded Plastic Tubing 
impregnated Varnish Tubing 
Insulating Varnishes of all types 


Di i ee ee) 
eT UM a ey 
Friction Tape and Splice 

Bee ge ee 
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COrtlandt 7-9264 


NEW YORK 7, N. Y. 


Asbestos Sleeving and Tape 


Vernished Cambric Cloth and Tape 
eC i ee ee 





Fiberglass Saturated Sleeving and Varnished Tubing 


MICRO SWITCH 


Micro Switch provides lightning-fast, snap-action 
control of electric circuits with reliable and positive 
operation accurately repeated over millions of cycles. 


This performance is made possible by use of the 
unique, field tested, and proven operating principles 
of the Micro Switch. The snap motion of the Micro 
Switch contact is in the same direction as that of the 
operating plunger. There are no reverse bends in the 
Micro Switch spring, and there is no life-limiting 
“oil can” action. 


The experience of design engineers with millions of 
Micro Switches in a great variety of applications has 
shown performance ability and operating character- 
istics never before found in snap-action switches. 


Micro Switch Operating Principle 


The operating principle of the Micro Switch as illustrated here is simple 
and fundamentally correct. The long member of the one-piece spring 
“C" is supported as a cantilever at ""M". The two shorter compression 
members of the spring rest in specially shaped (patented) V's. When 
the plunger “E" deforms the long tension member, the cantilever force 
overcomes the vertical force supplied by the compression members and 
the free end of the spring “A” snaps the contact from one stop to the 
other with lightning-fast speed. Snap action in the reverse direction 
occurs when the deformation of the tension members of the spring by 
plunger "E” is removed. 





Its small size, its high electrical rating, -its ability to 
operate satisfactorily for millions of operations on 
minute movement and force differentials, its avail- 
ability in various types of housings and a wide range 
of actuators ... have made Micro Switch the choice 
of design engineers for precise operation of many 
types of plant equipment. 


This one-piece beryllium copper spring is 
heat treated to provide the high fatigue 
resistance necessary to insure.a minimum 
of 5,000,000 trouble-free mechanical 
operations, at full overtravel. 


Micro Switch Handbook-Catalog No. 60 will give you 
complete details as to electrical characteristics, con- 
struction, applications and dimensions. If you hap- 
pen to be specializing in aircraft equipment, also 
send for Handbook-Catalog No. 70. 


The rivet type contact is of superfine 
silver 99.95% pure. 


The operating plunger is a highly polished, hard, 
stainless steel pin molded into an accurate Bake- 
lite head. This head is so shaped that it connot 
rotate, hence bears on the switch spring at the 
same point through millions of operations. 


HUNDREDS OF SPOTS FOR MICRO SWITCHES 


The basic Micro Switch is a thumb-size, 
feather-light, plastic enclosed, precision, 
snap-action switch, Underwriters’ listed 


“-- TRADE 


N OF FIRST INDUSTRIAL CORPORATION 


and rated at 1200 V.A., at 125 to 460 
volts a-c. Capacity on d-c depends on 
load characteristics. Accurate repeat 
performance is experienced over mil- 
lions of operations. Wide variety of 
basic switches and actuators meets re- 
quirements varying from high vibration 
resistance to sensitivity of operating 
force and motion as low as 2/1000 
ounce-inches. Many types of metal 
housings are available. 


© 1944 


MARK 


SSWITCH 


FREEPORT, ILL. US.A., Sales Offices in New York, Chicago 
Cleveland, Los Angeles, Boston, Dallas, Portland, (Ore) 


An explosion-proof Micro Switch is 
used with a spray gun to cut off the 
ventilating system of the spray booth 
automatically when the gun is hung up. 


Two Micro Switches with spring type 
plungers are used to insure correct 
position of material in jigs and fixtures. 


Micro Switches are used as safety 
switches on high tension cabinet 
doors. A normally open switch breaks 
circuit as door is opened. 


Spring plunger Micro Switches serve 
as break indicators in textile and 
paper mills. 


UNLIMITED 


“Uses Unlimited"—a dramatic talking motion picture of Micro 
Switches, in color, is available to industrial groups, training classes, 
schools and colleges, through Y.M.C.A. Motion Picture Bureau, New 
York, Chicago, San Francisco, Size: 16 mm. Length: 40 minutes. 


Write us for details. 


A star has been added to 
our “E” flag os further rec- 
ognition to the men and 
women of Micro Switch for 
maintaining ovr war pro- 
duction standards. 


Let’s All Back the 
Attack—Buy 
Extra War Bond: 
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This Dumore Motor 
Reports its Progress 
and Accurately 





onstantly 


In conjunction with motor Actuation of a valve, a 
door, or some other devic¢ of limited travel, it is 
frequently desirable to relay an indication of the 
momentary position of the mechanism to a remote 
point—for instance to A central instrument panel 
where an individual cgntrols multiple operations. 

A position indicatihg potentiometer, as an in- 
tegrated design featufe of certain Dumore motors, 
efficiently provides this remote position indication, 
and is today a wid¢ly accepted feature of military 
aircraft applicatiohs such as cowl flap and cooler 
flap actuators. Sirfce such flaps are out of the pilot’s 
range of vision, fie cannot tell by direct observation 
how far open tHey are. Yet he must know this since 
the degree of flap closure is a significant factor in 
the operating/ efficiency of his plane. A dial on his 
instrument panel, electrically connected to the 


‘“‘MOTOR-PLAN” your post- 
war products now with these 
DUMORE FEATURES in mind! 
e Gear Reduction Units © Magnetic 
Brakes © Magnetic Clutches @ Slip 


Clutches © Over-running Clutches © Thermal==mmm) 


Overload Protectors @ Position Indicating Poten- 
tiometers © Limit Switches © Governors 
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potentiometer in the Dumore actuating motor, 
provides the constant and accurate position in- 
dication required. 

Every one of the thirty-odd Dumore Aeromotors 
has similar characteristics or features of drive and 
control particularly designed to meet the require- 
ments of its specific job, These varied and numer- 
ous features will enable designers of electrically- 
driven devices for the post-victory market to pro- 
vide new performance, new design, new manufac- 
turing economies and new sales appeal. 

Complete information on the characteristics and 
special features of Dumore motors now on war 
duty is available. While production facilities are 
devoted to such applications, Dumore engineers 
will gladly cooperate with forward-looking de- 
signers and manufacturers in motor planning post- 
war products to make full use of the distinctive 
features of the new Dumore Motors. Write fully 








“or request a Dumore Motor Catalog without obli- 


gation. The Dumore Company, Motor Division, 
Dept. MH20 Racine, Wisconsin. 


DUMORE 


HEADQUARTERS FOR 
FRACTIONAL HORSEPOWER MOTORS 
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How to assure Environment-Free operation: 


have your product FEDELCO- -SEALED 


by Federal Electric Company, Inc. Fedelco Sealing Service ° 


How we Fedelco-Seal 
a Clare Type “G” Relay 


Ideal working conditions are sealed-in, en- 
vironment sealed-out, by Fedelco-Sealing. 


1. Metal base with 2. Base, with ter- 
holes for contacts, minals sealed in. 
mounting studs, and 


BU i To assure the long, reliable operation 
designed and built into your product, 
take this final step: control environment 
—dust, bugs, tampering, and moisture 
—with Fedelco-Sealing. 


Fedelco-Sealing is a new method of 
sealing-in ideal working conditions for 
electrical and mechanical devices. It 
surrounds your product with a her- 
metically-sealed metal enclosure. The 
enclosure may be evacuated and filled 
with dry air or inert gas, at atmospheric 
KM Chae Sel Plater wt iit: - higher — 


solderedtoterminals screws sealed to top hold re- 


ae exes! We can Fedelco-Seal your product for 


you ...or you can Fedelco-Seal in your 
own plant. Federal Electric Company, 
Inc. will Fedeleco-Seal your products 
and return them to you. Or you can do 
your own Fedelco-Sealing. Fedelco 
Engineers will show you how, by our 
own methods, with our equipment. 


Get the details on Fedelco-Sealing—NOW 


The use of Fedelco-Sealing is increasing 

rapidly. You will want to know about 

Y 5. Enclosure rim spun MITA Tere et this method. Send us samples of your 

over base and her- with dry air, orinert gas, at atmospheric or product to be sealed or describe your 
metically sealed. higher pressure. Evacuating tube is sealed . if 


CT eRe ieececlurd teers product and your problem. Write . 


call any of the offices listed below. 


FEDERAL ELECTRIC COMPANY, INC. 


8700 South State Street, Chicago 19, Illinois « Phone ViNcennes 5300 


E. B. Mathewson Company, sales agents * 612 North Michigan Avenue, Chicago 11, Illinois * Phone WHitehall 4822 


Sales offices: New York 17, N. Y Graybar Bldg. * Chicago 11, Ill_—612 N. Michigan Ave. + Philadelphia 7, Pa.—Real Estate Trust Bldg 
Kansas City 8, Mo 2017 Grand Ave. * Atlanta, Ga. + Troy, N. Y.—17 Bank Street 
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The little steel lung that 
blows up life belts 


A MASTERPIECE OF DEEP DRAWING 
AND FINE STRIP STEEL MAKING 


NLY % by 2% inches in size, 

this container holds a charge 

of carbon dioxide at 4000 pounds 

pressure that instantly inflates a 

flyer’s “Mae West” when he is 

forced down at sea. It’s been a life 
saver on countless occasions. 


Examine it closely and you'll 
recognize it as the twin brother of 
the well-known “Sparklet” car- 
tridge that before the war supplied 
instantaneous fizz-water fcr home 
use. Here is a typical example of a 
from-peace-to-war conversion in 
which American Quality Cold 
Rolled Strip has proved its versa- 
tility. 

The four main steps of its prog- 
ress from steel blank to finished 
life-belt lung, shown here, illus- 
trate the strength, toughness, and 
uniformity and the exceptional 
deep drawing qualities of this fine 


strip steel. 


Today, American Quality Cold 
Rolled Strip is a better product 
than ever before. In meeting the 
exacting specifications in the pro- 
duction of these CO2 containers and 
other war products such as steel 
rifle cartridges, this superior strip 
steel has been constantly improved. 
Not only have we developed un- 
equalled facilities to turn it out fast, 
in great quantities, but recent met- 
allurgical advancements now make 
available new steels that will enable 
you to do things with steel strip 
only dreamed of a few years ago. 

American Quality Cold Rolled 
Strip deserves a place in your post- 
war planning. We will gladly tell 
you what it offers you in economy, 
in ease of fabrication and in the im- 
provement of your “Products of 
Tomorrow.” 


AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


UNITED STATES STEEL 
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DESIGN FOR FUNCTION...AND GLASS WILL GIVE YOU 


You may be figuring on using glass in your 
postwar products because of its great resis- 
tance to weathering, to acids or to abrasion. 
For its transparency. For the flatness and 
smoothness of its surface. 

One thing is sure. You'll have no trouble 
making your products attractive if you use 
glass—for glass is inherently a beautiful 
material. Glass keeps its perfect finish . . . 
year after year . . . indoors or out. 

Want your product colorful or colorless? 
Transparent, translucent or opaque? With a 
satiny smooth finish, or with a ribbed, peb- 
bled or hammered effect? Flat or curved? 

Even though you're interested in glass 
chiefly as a durable structural material, why 
not take advantage of the extra beauty that 
comes with glass? 

There are many characteristics of glass 
that make it a sound material for tomor- 
row’s products. We'd like to discuss these 
properties of glass with you. Address your 
inquiry to Libbey-Owens‘Ford Glass Com- 
pany, 26114 Nicholas Bldg., Toledo 3, Ohio. 


Destucctible? Wood — Metal — Plastics — 


Glass. No material is indestructible. However, barring 
‘unseen conditions, no material will fail on a job in 
which it has been properly specified and engineered. 
When our application engineers say “Yes’’, you 
can be sure about glass. 


LIBBEY: OWENS - FORD 
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CONTINUOUSLY 
ADJUSTABLE CARBON 
RHEOSTATS 


(CARBON PILES) 


Under impetus of war requirements de- 
manding resistance adjustments for more 
critical, more precise, smoother, and more 
dependable control than is possible with con- 
ventional variable resistance units, Stackpole 
engineering has developed the Continuously 
Adjustable Carbon Rheostat formed of car- 
bon disc piles to a high degree of efficiency 
Simply by changing the pressure applied to 
the pile, every possible resistance value with- 
in its range is available without opening the 
electrical circuit in which it is connected. The 
pressure to vary the resistance to the most 
critical adjustment may be applied electri- 
cally, mechanically, centrifugally or hydrauli- 
cally. Uses range from both generator and 
line voltage regulator applications to remark- 
able speed control through governed field 
current on motors. Many other projects in- 
corporating the Carbon Pile Resistor are 
now in the development stage. 

Stackpole regularly supplies Carbon Piles 
in practically any length pile and diameter 
required. Resistance ranges have been ma- 
terially expanded and a greater degree of 
resistance variation may now be obtained in 
a pile of a given size. Careful engineering 
control of manufacture assures a high degree 
of uniformity on a quantity production basis. 
Write for bulletin giving complete data. 


STACKPOLE CARBON COMPANY 
St. Marys, Pa. 


OTHER STACKPOLE PRODUCTS 


BRUSHES - CONTACTS (All carbon, graphite, metal, and composition types) IRON CORES RARE METAL CONTACTS 
WELDING CARBON PRODUCTS VOLTAGE REGULATOR DISCS BATTERY CARBONS 
PACKING, PISTON, and SEAL RINGS POWER TUBE ANODES, etc. 
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ithe dias pulpwood timberlands now total 
over 275,000 acres, and our own reforestation projects 
assure an adequate supply of raw materials for the 
continuous operation of Gaylord Mills. 

These giant stands of timber will eventually become 
Gaylord containers — made even finer in the future 
because of unusual wartime packaging developments 
and improvements. 

From forest to finished product, Gaylord controls 
quality all the way through— from timber to mill to 
the container that exactly meets your individual require- 
ments. It will pay you to consult our nearest office now 
on your postwar packaging requirements. 


GAYLORD CONTAINER CORPORATION 
General Offices: SAINT LOUIS 


" CORRUGATED AND SOLID FIBRE BOXIES ... FOLDING CARTONS ... KRAFT 
GROCERY BAGS and SACKS . . . KRAFT PAPER AND SPECIALTIES 


New York e Chicago ¢ San Francisco e Atlanta e New Orleans e Jersey 
City ¢ Seattle e¢ Indianapolis e Houston e Los Angeles e Oakland 
Minneapolis ¢ Dallas e Jacksonville e Columbus ¢ Fort Worth e Tampa 
Detroit ¢ Cincinnati « Des Moines ¢ Oklahoma City e¢ Greenville 
Portland e St. Louis e San Antonio e Memphis e Kansas City e Milwaukee 
Chattanooga e Bogalusa e¢ Weslaco e New Haven e Appleton 


~* + BUY MORE WAR BONDS :-: « 
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A WEALTH OF INFORMATION 


ON 
ELECTRICAL CONTACT MATERIALS 
* 


A practical working knowledge of electrical contact 
materials is of immense value to the engineer charged 
with the responsibility of designing electrical de- 
vices. With this thought in mind, nearly half of the 
big booklet, “Fansteel Electrical Contacts—An Engi- 
neer’s Handbook” is devoted to a thorough discussion 
of the elementary metals, alloys and powder metal 
compositions used in Fansteel electrical contacts. In 
|| all, 35 standard contact materials are described, their 
Pavia ) | physical characteristics and uses clearly outlined. 
payer \ This information goes a long way toward enabling the 


“ae 


engineer to select quickly the best contact material 
for his product. 


Every design engineer, purchasing agent, and pro- 
duction man making devices using electrical contacts 
should become acquainted with this book and with 
the Fansteel man in your vicinity. Both can be of 
tremendous help to you. 


AN 4 TEE Wer TL CL 


NORTH CHICAGO: -ILLINOIS * 
BRANCH OFFICES IN PRINCIPAL CITIES 
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NO, IT’S NOT IN IF YOU'RE WORKING YOU'LL WANT TO 
PRODUCTION ON DESIGNS FOR KNOW ABOUT 
i ae NEW MACHINES... SQUARE D's... 


Note the compactness of these heavy- 
duty buttons which permits them to be 
mounted on close centers. Blank space 
in top row shows simplicity of mount- 
ing preparation. Lower center unit is 
the new, unique Start-Jog button 
described on right hand page. 


Center units are double pole, double 
throw; others are standard double 
circuit. Rear view shows maintained 
contact assembly of two push buttons 
ond one contact block. Photographs 
cre approximately 60% actual size. 


SQUARE 7) COMPANY 


DETROIT — MILWAUKEE os LOS ANGELES 












NEW LINE OF 
REALLY 
OIL-TIGHT 







MUCH MORE 
COMPACT 
PUSH-BUTTONS 












DESIGNED 
Specifically 
FOR MODERN 
MACHINE TOOL 
SERVICE! 





















Designed and built to meet rigid industrial 
specifications and requirements, these new 
push-buttons will stand up under hard, 
rough usage. 

They require much less panel and back- 
of-panel space than those of previous de- 
sign. Mounting facilities, however, permit 
interchangeability with older types LO, PO 
and MO units, when desired. 

Push-buttons will have a variety of con- 
tact arrangements including a two-pole 
double circuit design with 8 terminals. Two 
and three position selector switches with 
several contact arrangements as well as 
two-pole double throw selector switch units 
will be available. 

New Start-Jog button will combine the 
functions of a start button and a Jog-Run 
selector switch in a single unit. Eliminates 
a push-button or selector switch on the con- 
trol station and in many cases makes a relay 
on the control panel unnecessary. 

Lockout latches and mushroom buttons 
will be available. Momentary contact push 
buttons may be made into maintained con- 
tact type with a special adapter. This can 
be done in the field without special tools. 


PROVEN 
OIL-TIGHT 
THROUGH 
THIS 
EXACTING 
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Ask Your Square D Field Engineer 
for more detailed information on this new, 
improved push-button line—scheduled for 






production the second quarter of 1945. Or Square D designed these new control units with the determination that 
write Industrial Controller Division, Square they must be oil-tight and coolant-tight. The testing machine shown 
D Company, 4041 N. Richards Street, Mil- above has amply proven their ability to meet this primary requirement. 
waukee 12, Wisconsin. The testing machine pushes the button and releases it to simulate 









actual service. At the same time it bathes the push button in a con- i 
tinuous flow of liquid. 
Millions of operations have been run using various cutting and grind- 


*” ms a cs * > ing oils and coolants, and even water—yet these buttons have withstood 








them all without any leakage. 





FOR CONVERSION 
COATINGS ON ZINC 


CHECK THE ADVANTAGES of this fast, simple 


way to increase corrosion and handling resistance 


of zinc and zinc plated parts. 


1. BENEFITS OF ELECTROLYTIC TREATMENT: 
Use of current results in a more durable 
finish as well as wider operating range. 


2. USE A NON-CORROSIVE SOLUTION: This 
permits use of unlined steel tanks: 
There is no stripping of zinc from re- 
cessed areas. 


3. SOLUTION—IS EASILY CONTROLLED: 
Stable solution does not require fre- 
quent additions. Simple, dry compounds 
available for adjusting solution when 
necessary. No periodic discarding of 
solution required. 


4. OPERATES AT ROOM TEMPERATURE: The 
use of Anozinc eliminates necessity for 
heating or refrigerating—facilities in 
connection with the treatment. 


5. EASY DRYING OF PARTS: Standard 
methods of drying after treatment can 
be used. No elaborate ovens or con- 
trolled temperature required. 


6. EXTRA ABRASION-RESISTANCE: Parts 
treated in an Anozinc bath can be han- 
dled the same as plated coatings. No 
special care required in handling parts 
before they are dried. 


7. ATEMPERATURE-STABLE SURFACE: Pro- 
tective value of the finish is not affected 
by temperatures normally used for dry- 
ing or curing baking lacquers. 


8. AN EXCELLENT PAINT BASE: Baking or 
air drying paints and lacquers adhere 
firmly. 


9. TWO ATTRACTIVE FINISHES: Both the 
deep, semi-lustrous black and the brassy, 
slightly iridescent yellow finish have 
distinctive “eye appeal.” 


10. EASILY ADAPTED PROCEDURE: Process- 
ing time of the Anozinc bath is readily 
adaptable to automatic equipment. Can 
be varied to suit conditions. 


IL EXCELLENT THROWING POWER: Anozinc 
protective finish can be produced wher- 
ever zinc can be deposited. 
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12. INEXPENSIVE OPERATION: Low cost, 
stable bath—simple equipment—short 
operating cycle—standard drying pro- 
cedure. All combine to keep cost of 
anodizing in Anozinc bath low. 


13. CONVENIENT COMPOUNDS: Salts for 
the Anozinc bath are convenient to han- 
dle, inexpensive to ship and store. 


14. PRODUCTION-LINE PROCESSING: Con- 
sidering production operations as a 
whole, Anozinc is preferred because of 
the excellent corrosion resistance of the 
finish produced, the low cost of solution 
makeup and maintenance, simplicity of 
equipment required and ease of control. 


SEND FOR MORE DETAILS 


Write to the nearest office for a short 
descriptive leaflet or detailed informa- 
tion about ANOZINC — mentioning the 
kind, quantity and size of parts to be 
treated, and type of zinc plating used. 
Immediate attention will be given your 
inquiry. 


OTHER U. C. PRODUCTS AND PROCESSES TO SERVE YOU 


CHROMIUM PLATING for wear-resisting, oil- 
retaining and other types of finishes. 


to stand up under the most severe operating 
cycles. 


SYUNICHROME ALKALINE COPPER for smooth, lus- ;;UNICHROME STOP-OFF LACQUERS AND COMPOUNDS 
trous copper plating in a non-cyanide bath. specially formulated to meet specific plating 

j problems. 

vrUNICHROME ALKALINE STRIP BATH for speedy ‘ 
removal of copper, chromium, zinc, etc., from %x*UNICHROME CLEAR LACQUERS | specially formu- 
steel and cast iron without etching the base. lated to meet specific finishing requirements. 


sxUNICHROME RACK COATINGS specially formulated *“UCILON —a corrosion-resistant material for 
protecting surfaces against acids, alkalies, 


syTrade Mark Reg. U. S. Pat. Off. water, gasoline and various corrosive chemicals. 
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FLEXIBLE VARNISHED OIL 


TUBING: this TURBO insuiotion 
meets the diversity of require- 
ments necessary to stand up 
against breakdowns, impairment” 
through moisture absorption, and 
the general deteriorating influ- 
ences caused by acids, alkalis, 
fumes, corrosion, etc, 
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the extensive use of this TURBO 
product is directly attributable 


to its excellent characteristics un- 
der high heat conditions. Heavy 
duty operoting conditions, con- 
fined oreos where ventilation is 
minimized and other similor 


ie IDENTIFICATION 


ARKERS: the facititoting 
of production ond assembling 
operations, with corresponding 
increases vin functional efficiency, 
ore effected with this TURBO in- 
suiction product. Available in 


any size, fength or color. TURBO 


markers meet UL requirements. 
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Chromium plated latch 

plate and spring actu- 
ated piston 


A Big, Husky Switch That Locks Against Jar and Vibration 


The Mossman Series 4101 Heavy Duty Lever Switch 
is a switch that locks for keeps. Once it is locked in 
position, no amount of jar and vibration can shake 
it loose. 


A heavy brass frame, rigidly braced, gives the 
rugged construction necessary in many places where 
a heavy duty switch is required. This chassis supports 
a chromium plated latch plate and spring actuated 
piston in which a roller is mounted clevis fashion. 


The Series 4101 is a three-position switch. Stops are 
set into the latch plate to effect locking, non-locking 
and no-throw positions. Lever action can be supplied 
with changes from three-position to two-position; 
also from locking to non-locking and vice versa. 


Specific needs for contact arrangements are met by 
combinations of any of the six basic contact forms 
shown. Inverted forms may also be provided where 
space-saving is a factor. 


Standard heavy duty contacts are of 3/16” 
diameter fine silver, rated at 10 amperes, 110 
volts, a.c. (non-inductive). For extra heavy duty, 
contacts are of 5/16” silver alloy, rated at 20 am- 
peres, 110 volts a.c., (non-inductive). Other contact 


materials are available to meet special conditions. 


Send for the Mossman catalog for complete de- 
scription of the Series 4101 Heavy Duty Lever Switch 
and the many other precision electrical components 
in the Mossman line. These include many types of 
heavy duty multiple circuit lever switches, turn 
switches, push switches, plug jacks and special 
switching components. 


ASK ABOUT THESE 
MOSSMAN HEAVY DUTY SWITCHES 


Series 6300 Heavy Duty Turn Switches 
Meet the most exacting requirements for heavy 
duty, multiple circuit turn switches. Are available 
as both three position and two position switches. 


Series 4200 Heavy Duty Lever Switches 
Combine many of the outstanding features of the 
Series 4100 switches with lighter weight and more 
compact size. Frame is of zinc or aluminum die 
casting. Also available as three position or two 
position switches. 


DONALD P. MOSSMAN, Inc., 612 North Michigan Avenue, Chicago (11), Illinois 


MOSSMAN 
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Whenever you specify Socket Screws, 
it is because you need strength, safety, 
compactness, or other advantages. 


ERE See srr 


Since you use them when you need an 
exceptional fastening, it is good judg- 
ment to make sure you get Socket Screws 
of exceptional quality. At such critical 
points in your assemblies, you can’t 
afford to have “doubtful” screws... 
screws that look all right, but some of 
which fail to work right. 


Parker-Kalon’s Quality-Control rou- 
tine, unequalled in the industry, rules 
out “doubtful” screws by checking 
every mechanical and physical charac- 
teristic. Tests and inspections cover 
Chemical Analysis; Tensile and Tor- 
sional Strength; Ductility; Shock Re- 
sistance under Torsion and Shear; Hard- 
ness; Head and Socket Size and Position; 


Thread Fit. 


Specify Parker-Kalon Socket Screws 
next time you order . . . they cost no 
more. Parker-Kalon Corp., 208 Varick 
St., New York 14, N. Y. 
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WHITAKER HAS THE “KNOW HOW” 


for producing precision made wiring harnesses 


You can save a lot of time, and avoid grief, pacity and complete facilities for producing 
by arranging to have your wiring harness custom-built wiring harnesses, bonding 
requirements produced by Whitaker . . . jumpers, cable assemblies, and flexible leads. 
Our quarter of a century of specialized ex- 
perience backs up your judgment when 
you turn jobs over to us. 


Regardless of whether your wiring needs 
are for war production, or are contemplated 
for post-war products—it will pay you to 
get in touch with us...In addition to custom- 
built engineered wiring assemblies, Whitaker 


also offers.a quality line of standard stock 
In our modern plants we have ample ca- cable products—Catalog on request. 


WHITAKER CABLE CORPORATION 


General Offices: 1309 Burlington Avenue, Kansas City 16, Missouri 
Factories: Kansas City, Mo. « St. Joseph, Mo. « Philadelphia « Oakland 


ELECTRICAL MANUFACTURING 


You will find our experts capable of turn- 
ing out wiring jobs in volume, exactly to 
specifications, and in a minimum of time. 
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object—J/onger life 


Here in our laboratory on a test rack 
these Utah Vibrators are placed in con- 
tinuous operation against the time- 


clock _. until they finally break down. 


Thus Utah engineers prove the worth 
of design and the quality of materials 
that give their product such an envi- 
able record of long, trouble-free service. 


Such tests as this have been the rea- 
son for Utah reliability in war—and 
are the Utah guarantee of industry and 
consumer satisfaction in peace. 


x * * 


Every Product Made for the Trade, by 
Utah, is Thoroughly Tested and Approved 


irewound controls, 
ctric motors. 


Radio Products Company, 852. Orleans Street, Chicago 10, Ill. 
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Your originals belong 
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| not on the machines 
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oe originals are precious, but even 

when they are new they often give un- 
satisfactory shop prints. When they are 
handled, they wear and blur. Prints made 


from them get cloudier still. 


So use your pencil originals only once— 
to make PHOTACT Prints with znk-intense 
lines on PHOTACT Tracing Paper or Cloth. 


Then make all the blueprints, blue or 
blackline prints or brownprint negatives you 
need from your PHOTACT Prints. They 
will be more legible than any made from 


the average pencil original. 


For full information, write on your letter- 
head to PHOTACT Department, Keuffel 
& Esser Co., Hoboken, N. J. 


PHOTACT 


Reg. U. S. Pat. Of, 


TRADE MARK 


REPRODUCTION PAPERS AND CLOTHS 


Drafting, Reproduction, Surveying 
Equipment and Materials. 
Slide Rules. Measuring Tapes. 


KEUFFEL & ESSER CO. 


ESTABLISHED 1867 


CHICAGO - DETROIT . ST. LOUIS »«- NEW YORK + HOBOKEN ~ SAN FRANCISCO ~- LOS ANGELES -«- MONTREAL 
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Don't limit your use of Cherry Rivets to 

blind riveting. Use them in all hard-to- 

get-at places. No bucking bar or other 

backing required. Use Cherry Rivets in 

\( FE soft and brittle material as well as metal. 
They are upset with a pulling force so they 

{ ¢ don’t bend, buckle or spread. Use them for 

| short runs or experimental work. No special 

“ 
La 


UL} oe tool-up or make-ready needed. 
— N 


Cherry Rivets are easy and fast to apply. 

Working “blind” from one side of the job only, 

one man does it alone. They hold tight with 

a strong, firm clinch. And for blind rivets 

they are not critical as to hole size or material 

7 thickness. Figure out for 

Rivet the parts to the radio chassis. It’s sound production 3 ‘ yourself how Cherry Rivets 
practice—and economical, too—when Cherry Rivets are used. re will help cut your produc- 
tion costs. Or if you would 

like some help, put the 

matter up to the Cherry 


Get this book—Cherry Rivet engineers. 


Handbook No. A-43— 
that describes the many 
“uses of Cherry Blind Rivets. Write to Department A-118, Cherry 
Rivet Company, 231 Winston Street, Los Angeles 13, California. 


CHERRY RIVETS. THEIR MANUFACTURE AND APPLICATION ARE COVERED BY U. S. PATENTS ISSUED AND PENDING 


For fastening soft or brittle materials—rubber, plastics, fabrics, 


porcelain surfaced metal—use Cherry Rivets for sure success. 
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IN THE FIRST SIX POST-WAR MONTHS 


POCKET TESTERS TUBE TESTERS VOLT-OHM-MILLIAMMETERS 


V cHeck THE TYPES AND QUANTITY 


Now-—right now—is the time to protect your post-war business by estimating 
your future equipment needs. Check those needs, list them and place a tentative 
post-war order with your jobber now. This foresight will enable him to stock 
the Triplett instruments you will need, and will assure you quicker resumption 
of civilian business than you could expect if you wait till the last minute. Give 


best priority you can obtain to facilitate deliveries as production is available. 


Newly perfected developments now being 
produced on important war contracts, 
and many other outstanding instru- 
ments, will be incorporated in Triplett 
offerings for the first time beginning 
with our initial civilian production. Be 


sure you get the complete list of Triplett 
instruments and radio test equipment. 


 ELBCTRICAL <u INSTRUMENT (0. 
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Meet Design and Performance Requirements 
in Machine Tools 


The motor requirements for the precision machine tool, illustrated at the 
right, called for motors that met certain special mechanical requirements and 
performance characteristics not obtainable in a standard off-the-shelf motor. 


Holtzer-Cabot motor development engineers solved the problem by design- 
ing a special fractional HP motor that exactly met all the operating and de- 
sign conditions...and today these machine tools are operating at peak 


efficiency because of the dependability of the motors. 


Whether you build machine tools, instruments or cash registers, it will pay 
you to investigate Holtzer-Cabot special fractional HP motors. 


& = 
Our motor development engineers @s= 
, SPECIAL MOTORS DESIGNED TO FIT THE APPLICATION 


will gladly cooperate with you on GER: 


motor problems for your post-war 
products. There is no obligation. HOL 7 ZER-CABO ’ 


Division of First Industrial Corporation 
Designers and Builders of Special Fractional HP Motors and Electrical Apparatus 
125 AMORY STREET, BOSTON 19, "MASSACHUSETTS ® CHICAGO, ILLINOIS © NEW YORK, NEW YORK e PHILADELPHIA, PENNSYLVANIA 





A MAGNETIC UNIT WITHOUT MOVING PARTS 
Nothing to replace or adjust 


Constant AC voltage is essential for reliable, accurate 


FOR 


Television 
Colorimeters 
Radar & Radio 
Signal Systems 
X-Ray Machines 


operation of a wide variety of electrical equipment. 
When these devices are connected to ordinary supply 
mains, the unstabilized input voltage often varies as much 
as from 95 to 130 volts thus impairing the accurate 
operation of the equipment. A Raytheon Voltage 
Stabilizer, incorporated into the product, overcomes the 
disadvantages of fluctuating line voltages by providing 


Sound Recording an accurately controlled source of power held to + YO%. 


Electronic Devices 

Testing Equipment 

Photo-Cell Devices 

Production Machinery 

Constant Speed Motors 

Motion Picture Equipment 
Communications Apparatus 
Precision Laboratory Apparatus 
Other Applications Requiring 
Regulated Voltages 


Entirely automatic in operation, the Raytheon Voltage 
Stabilizer has no moving parts .. . nothing to wear out, 
consequently requires no maintenance. Simply connect 
it to line and from there on it will take care of itself. 
Raytheon Voltage Stabilizers built-in new equipment or 
ottered as an accessory not only improve the performance 
but also increase the salability of the product. 


Users of many types of electrical equipment not having 
voltage stabilization will find that Raytheon Voltage 
Stabilizers improve the performance and reliability of 
their equipment. 


New Stabilizer bulletin DL48-537. Contains 
operating characteristics, graphs and 
complete specifications. Write for your 
copy, today. 


Raytheon Voltage Stabilizers are equally suitable for use 
in equipment for the laboratory, production or unat- 
tended locations. 


IN MANUFACTURING COMPANY 
190 WILLOW STREET, WALTHAM, MASS. 
MANUFACTURERS OF VOLTAGE STABILIZERS, RECEIVING AND TRANSMITTING TUBES AND COMPLETE ELECTRONIC EQUIPMENT 


The coveted Army-Navy “E”’, for 
Excellence in the manufacture of 
wor equipment and tubes, flies 
over all four Raytheon Plants 
where over 15,000 men and wom- 
en are producing for VICTORY. 





IT’S CORBIN #..TWO TO ONE 


Setter Farctentug! 


Methods are open to choice — but 
there is only one uniform quality for better 
fastening. Your assemblies may call for Regu- 
lar Slotted or Phillips-Recessed Screws... 
hand or power driven. In any case they call 
for CORBIN. 

Take Corbin Sheet Metal Screws, 
for instance. You'll find correctly centered 
heads, slots or recesses clean-cut and truly 
formed, threads and points sharp and burr- 
free... . Uniform accuracy has a dollar-and- 
cents value worth asking for. Make sure you 
-get it. Specify CORBIN. ie 


THE CORBIN SCREW CORPORATION 


The American Hardware Corporation, Successor 
NEW BRITAIN, CONNECTICUT 
Warehouses: New York, Chicago 
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THESE BARS ARE. ALL . 
THE SAMS WEIGHT 







POUND of magnesium costs more than a pound of 
A other metals. That, however, is not the criterion in 
choosing Magnesium Alloy Sand Castings. For magnesium 
is the lightest of all commercial metals. The next lightest 
weighs 50% more. Consequently, you get more magnesium 
per pound. And there are two other vital considerations. 1. 
Magnesium Alloy Sand Castings are famed for their tough- 
ness, strength and excellent machineability. 2. Through our 
years of experience in casting non-ferrous alloys, we have 
perfected our manufacturing operations to a point where 
costs have been greatly reduced—enabling us to quote un- 
usually attractive prices. 

Therefore, the combination of minimum weight, maximum 
strength, dependable service and low price, accounts for the 
preference for Hills-McCanna Magnesium Alloy Sand Cast- 
ings for reciprocating and moving parts of machinery, port- 
able and manually handled tools, home appliances, office 
machines, transportation equipment, cameras, dental equip- 
ment, aircraft parts, etc. 

If your product is one that can be improved by weight reduc- 
tion, it will pay you to investigate the many advantages of 
Hills-McCanna Castings. Our facilities for the production 
of Magnesium Alloy Sand Castings are complete—Patterns, 
Laboratory, Inspection, Heat Treatment and Machining. 
Consult us. Ask for our Magnesium Alloy Catalog. 






HILLS-McCANNA CO. 


3003 N. WESTERN AVE., CHICAGO 18, ILL. 


Manufacturers of 
PROPORTIONING PUMPS « AIR & WATER VALVES 


| PALA Roe rome le <r] PAPO Pat 
DNs 


SAND CASTINGS eas ZY), 


ie, eM NN in ah 














ae 





Now G-E COOLING keeps ‘em rolling! 


efficient temperature— greatly reduces the time 


N making rubber-coated wire, the rubber— 
after preliminary processing—is put through 
finishing rolls, which turn at different speeds... 
working the rubber rather than just pressing it. 


Right here is where the hold-up took place. 
The rolls—even though water-cooled—became 
so warm that the rubber stuck to them. Every 
time this happened, the rubber had to be re- 
moved and the rolls allowed to cool. 


To end this serious loss of time and output, 
G-E Refrigeration was called on. A thermostat- 
ically controlled cooling system now feeds 
water into the rolls at 45° to 50° F—keeps 
the water in the rolls constantly at the most 


for working the rubber—prevents sticking and 
shut-downs. 

Unusual war production applications by the 
score are being found for G-E Refrigeration and 
Air Conditioning Equipment. As a result, G-E 
engineers are building up a fund of practical 
knowledge that should be most helpful to you, 
no matter what your heat transfer problems 
may be. . . now or in the future. 

General Electric Company, Air Conditioning and 
Commercial Refrigeration Divisions, Section 449, 


Bloomfield, New Jersey. 


Cl 
<% BUY...and hold...WAR BONDS <7 
ee 


Tudustriial Refrigeration by 
GENERAL @ ELECTRIC 


Hear the General Electric Radio Programs: The “G-E ALL-GIRL ORCHESTRA,” Sundays, 10p.m., EWT, NBC...‘* THE WORLD TODAY ” News, Every Weekday, 6:45 2,.m.,EWT_ 33 
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Tips for Designing Air Impelling Units 


No. 14 of a series 


| Selection of the Right Fan 
for the Job 


Above are three fan performance ratings taken 
from a single page of the Airistocrat propeller 
fan blade catalog. Air delivery is similar and 
static pressure the same for all three, but there 
the similarity ends. 


Assuming a preference for this particular 
style of fan, of the several that might be used, 
which of the three should be selected for an 
‘application requiring about 900 c.f.m. at 
O static pressure? : 

Speed, noise, space, cost, appearance must 
then be considered. The 1223 will take the 
least space, but its noise level may be higher 


than is desirable for the application. The 1818 
will be quietest and will require the least 
power, but will space allow its use? The ideal 
choice may prove to be the 1423 fan, with an 
1140 r.p.m., 1/40 h.p. motor. 


When supplied with full details of the pro- 
posed application, consideration of all the fore- 
going factors is automatic with the experi- 
enced engineers on Torrington’'s staff. Ask for 
their recommendation in the early stages of 
vour design. There is no obligation, and they 
may save you costly changes and production 
delays. 


™ TORRUNGTON 


MANUFACTURING COMPANY, TORRINGTON, CONN. 
ee 
MANUFACTURERS OF AIRISTOCRAT QUIET PROPELLER FAN BLADES & AIROTOR BLOWER WHEELS 
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Published for designers 
who want better 
electrical insulation. 


Fortify your products 
with time-tested 
insulation. 
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'INSULATION PROBLEMS 
/FIND READY SOLUTION 


Porcelain’s Flexibility Studied 
By Designers of Postwar Products 


Report after report tells the same story— 
modern porcelain has proved itself an efficient 
insulating agent when the chips were down! 
Many military specifications for insulating ma- 
terials were met with ease by porcelain of one 
variety or another. 


1944 









The basic reason is porcelain’s unique ability to 
be compounded for nearly any application. Per- 
formance properties can be manipulated to meet 






Mogul base lamp holder—a strong, attractively finished fixture which A 5 a pe f ‘ 
may be the prototype of many similar postwar designs. highly individual requirements. The result is a 


“tailored” insulating material. Moreover, highly 
accurate fabricating techniques guarantee uni- 
formity of all pieces, cutting down rejects, and 
holding down costs. 









Product designers see in porcelain’s flexibility 
the chance to-.use an insulating material that has 
been tested under severe conditions. In electric 
stoves, irons and griddles and as lighting fixtures, 
porcelain has a bright future. Your design prob- 
lems will receive prompt attention from the 
manufacturers listed below. Why not call the 
one nearest you? 
















Resistor support and insulator—high dielectric and physical 
strength is the dominant feature of this part. 






Sponsored by the following members of the 
SPECIAL ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 


3000 CORRY AVE, AKRON 14, OHIO 









THE CERAMIC SPECIALTIES CO. 


444 WEST SIXTH STREET, EAST LIVERPOOL. OHIO 


THE COLONIAL INSULATOR CO. 


937 GRANT STREET, AKRON TI, ONIO 


ILLINOIS ELECTRIC PORCELAIN CO. 


P.O. BOX 272, MACOMB, tb 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN 










THE LOUTHAN MANUFACTURING CO. 
2000 HARVEY AVE., EAST LIVERPOOL, OHIO 


PORCELAIN PRODUCTS, INC. 


1241 WEST FRONT STREET, FINDLAY, OHIO 


SQUARE D COMPANY 


6060 RIVARD STREET, DETROIT 11, miCH 


THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE., TRENTON 9. NL) 


THE UNIVERSAL CLAY PRODUCTS CO. 


1501 €. FIRST STREET, SANDUSKY, OHIO 
















Rheostat body—the demands of lightness with intricate design 
made porcelain a logical selection for this unit. 













NOVEMBER 1944 


This switch design required not only the characteristics 
of a laminated plastic, but also the desirability of mold- 
ing it. Thus, the arc chamber is composed of four units 
of INSUROK .. . laminated and molded laminated, 
fibre faced. INSUROK was used because of its 
constant dielectric and physical characteristics; its 
resistance to corrosion and ability to withstand 


continuous hard usage. 


By keeping the amount of oxygen necessary to support combus- 
tion out of the arcing chamber, the Bull Dog Vacu-Break Safety 
Switch eliminates destructive arcing—secures better rupturing 
performance, conductivity and safety. 


The four INSUROK units in which the contacts “make” and 
“break” comprise a partitioned arc chamber. Because INSUROK 
Precision Plastics assure close fitting; because of their high 
strength and dielectric qualities, they protect and make an im- 
portant contribution to the efficiency of this Vacu-Break Safety 
Switch. 


INSUROK Precision Plastics are available in a host of grades 
—in sheets, rods and tubes for fabrication in your own plant, or 
in completely finished molded or ‘laminated parts or products. 
Perhaps it can solve one or more of your design problems, as it 
has thousands of others. For further information, consult Richard- 
son Plasticians—without obligation, of course. 


The RICHARDSON COMPANY 


NEW BRUNSWICK. N FOUNDED 186 NDIANAPOLIS 1. IND LOCKLAND. CINCINNAT 


M. BUILDING. DETROIT 2. MICHIGAN NEW YORK OFFICE 7S WEST STREET. NEW YORK € 
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en can whip more than her weight in U-boats, this Baby Flat Top 

(Escort Carrier) of the United States Navy! Designed originally 
for defense of American coasts and convoy lanes she quickly became a 
Number 1 weapon of attack. 

Her success in sending fleets of fighters and torpedo-planes to exter- 
minate Axis wolf packs in every sea contributes to the U. S. Navy’s record 
as “the world’s toughest customer”. 

Tough in battle, the Navy is likewise tough in selecting and pur- 
chasing equipment for fighting ships and men. Although she was 
created in a hurry by adding a flight deck to a merchant vessel or tanker 
hull, the Baby Flat Top is “Navy” from stem to stern. Her equipment 
is the stoutest that can be made; she fears no sea. 

Building motors and motor generators for Baby Flat Tops is just part 
of Star’s work for the Navy. And, while the Navy endorses no product, 
the fact that Star is able to meet rigid Navy specifications . . . is evidence 
of superior engineering ability and workmanship. Remember Star’s 
Navy record when you need a motor or motor generator! 


Star Electric Motor Co., 200 Bloomfield Ave., Bloomfield, New Jersey 
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SATISFYING THE WORLD’S 
TOUGHEST CUSTOMER 


Ready NOW for 
Your Motor Problem 


Motor generator above changes direct 
current into alternating current for 
operating gun turrets and other equip- 
ment on Baby Flat Tops, built by 
Kaiser Co., Inc. Like other Star motor 
generator sets used for Navy Degauss- 
ing and Radar equipment, this unit 
was especially designed and built by 
Star to meet Navy requirements for 
exceptional compactness, capacity and 
ruggedness, 


This is proof of ability to handle 
any difficult motor problems that may 
confront you. If one of Star’s stand- 
ard motors (eth to 200 H.P.) does 
not meet your exact needs, Star has 
the “know how” to build a motor that 
will. Our engineers are ready now to 
discuss your post-war plans. 


STAR MOTORS 


POWER PACKAGED AS YOU NEED IT 
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De JUR Electrical Indicating Instruments 


These instruments ere normally cobrated | THREE AND ONE-HALF INCH METERS 


tor mounting on non-magnetic materials. If ROUND, SQUARE AND RECTANGULAR TYPES 
desired, instruments will be calibrated for use 

en magnetic panels. Thickness of the panel 

should be stated, Scales other than stondard 

” type can be supplied and prices will be sent 
upon request. Special divisions, markings and 

| ¢olor combinations are available. Spade 

~ pointers are ) standard ‘equipment. See 


Cross-Section — $-310 


; im er These shields increase the body di. | TWO AND ONE-HALF INCH METERS 
_ ameter by 3/32 of an inch. Provisions can be ROUND, SQUARE AND RECTANGULAR TYPES 
made for rear-illumination, For this Purpose, 


orders where the quantity permits such special 
work. Where these modifications are external, 

erieny iit Sopa sep: he arene ae 
tivity and range. 


‘ Moda Wl, 5-210 and Wo $310 are designed 10 comply, 
with the standards adopted by the Amer ai 


ODEL 241 


- $PECIFICATIONS 


RANGE MODEL 
No. 


at 
241 
24) 

at 

941 
241 
241 


SPECIFICATIONS 


RANGE MODEL 
IN OHMS. Ne.” : 


| si 


GENERAL OFFICE: NORTHERN BLVD. AT 45th ST., LONG ISLAND CITY 1, N. Y. 
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Incredibly accurate 
and rapid in fire the 
British 25 Pounder has so 
amazed the enemy that 
captured Germars could 
not believe it was hand- 
fed—they asked to see 
“your automatic 
artillery.” 
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“PRECISION 


@ In the famous British 25 Pounder, as manufactured by 
Sorel Industries Limited of Quebec, Canada for the British 
and Canadian Armies, practically every bearing is a 
Bunting Cast Bronze Precision bearing, because great en- 
durance, finest precision and silk-smooth operation are 
vital. 

For machines of war or peace there are no finer bear- 
ings than these. Made special to blueprint, or supplied in 
standard sizes, Bunting Bronze Bearings meet every re- 
quirement—both invasion and production. Write for cata- 
log... The Bunting Brass & Bronze Company, Toledo 9, 
Ohio. Warehouses in Principal Cities. 7 





—~__ POLIAK 
Lioneers a New Version 


of Le-conversion - 


Prauction for war has created new 
methods of co-ordinating the plan- 
ning and development of products to 
supply future consumer demands. 

To save valuable time for business 
leaders and their engineersin product 
design and manufacture, Pollak 
has developed a new version of 
reconversion. 

Briefly, it is a pooling of the Pollak 
- experience in modern design, new 
techniques in metals, and production 
short cuts, with the brains of the 


planning staffs of American industry. 


This should result in increased econ- 
omy and efficiency in production. 

There is no obligation involved in 
this mutual planning. And it’is suc- 
cessful. A number of mechanical 
parts and assemblies are already 
awaiting material and manpower 
releases to go into production 
at Pollak. 

It is likely that Pollak facilities 
and capacity are large enough to 
absorb the manufacture of some of 
your products too. Please write, 


phone or wire us. 


POLLAK 
PRECISION 
PRODUCTS 


POLLAK MANUFACTURING COMPANY 
- Arlington, New Jersey 


DEVELOPING * DESIGNING - MACHINE WORK + SPINNING + WELDING + STAMPING + ELECTRICAL WORK 
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@ Since 1913, in the Formica Laboratories, a consider- 
able force of competent research men has been busy 
every day seeking new ways to improve Formica and its 
usefulness to industry. 


They have worked out a long line of improvements 
which have been additions to the art. During these war 
years they have been exceptionally busy, and productive. 


Among the important recent developments have been 
glass cloth and glass mat grades for high mechanical 
strength, and improved insulation of high freqency 
currents; Pregwood for airplane propeller blades and 
other mechanical uses; alkali resistant grades for chem- 
ical processes, better laminated translucent sheet, sturdier 
and more decorative Formica finishes. 


There are others which will soon be unveiled. All 
the knowledge of this laboratory is at your disposal when 
you have a problem in the use of laminated plastics to 
solve. Ask for it 


“The Formica Story” is a moving picture in color 
showing the qualities of Formica, how it is made, how 
it is used. Available for meetings of business groups. 


THE FORMICA INSULATION COMPANY, 4638 Spring Grove Avenue, Cincinnati 32, Ohio 
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ELECTRICAL ZIRCON 
INSULATING CEMENTS 


TAM Zircon Electrical Insulating Cements find increasing 
application in strip heaters, range elements, flat irons, 
and the like. These low-priced insulation compositions 
are quickly and easily applied by extrusion, pressing, 
ramming or mud casting, and maintain their excellent 
properties for an exceptionally long period. The follow- 
ing are some of their physical properties: 
Operating Leakage 0.002 to 0.004 M. A. 


Humidification Leakage . .... . 0.1 100.4M.A. 
Return After Humidification 15 to 30 seconds 


Stress Leakage, cold @ 1500 volts D.C. 0.5 to 0.7 M.A. 
Stress Leakage, hot @ 1500 volts D.C. 0.4 to 0.5 M.A. 


It will pay you to investigate these cements. Samples and details 
will be gladly furnished. Development engineers, located in central 
parts of the country, are at your service. 


TITAN 


ALLOY MANUFACTURING COMPANY 


er Ce 


GENERAL OFFICES AND WORKS: NIAGARA. FALLS, _ wa 
EXECUTIVE OFFICES: 1M BROAD WAL new Y at a 
Representatives for the Pacific Coast Stdtes i a, a : 
ppeicoeeetesives for pr ee 
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JOHNSON 


BRONZE 


The first step in making 
Ledaloy! bearings is to re- 
duce Pre-Cast Bearing 
Bronze to fine powder. 


Powder 


Metallurgy : 


80,000 pounds per 
square inch are re- 
quired to compress 
LEDALOYL powder 
into an average size 
bearing. 


Place a LEDALOYL 
bearing on a lighted 
lamp bulb. Watch the 
oil sweat from the pores. 
Remove the beiring 
and the oil is reab- 
sorbed. This illustrates 
the self lubricating and 
oil retaining action. 


VICTORY 


See epee pees 
ioe 
COMES FIRS 


AU oun present production 
4 for Armament 
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for the Products 
of Tomorrow 


Manufacturers planning their postwar products will 
do well to consider the use of powder metallurgy. It 
offers many distinct advantages in the way of low 
cost, light weight, long and dependable service. 
Sleeve bearings are a good example. When manu- 
factured from Johnson LEDALOYL, they combine all 
the good characteristics found in other bearings... 
plus self lubrication. This often enables the designer 
to eliminate lubrication devices and to seal the bear- 
ing in place. When properly designed and installed 
LEDALOYL outlasts the motive unit in which it is used. 
It's an easy matter to determine how LEDALOYL 
can serve you. Simply call in a Johnson Engineer. 
Permit him to review your applications . . . to make 
recommendations based on facts . . . free from preju- 


dice. There is one located as near as your phone. 
Why not call him—TODAY? 


JOHNSON BRONZE CO. 


570 S. MILL STREET NEW CASTLE, PA. 


Branches in 
18 Industrial Centers 





QUIET RUNNING 


COMPACTNESS 


SMOOTH FINISH 


DEPENDABLE TORQUE 
LONG LIFE y TRANSMISSION 


Speed reducer motors eliminate belts, gears, and chains, and therefore simplify 
the design of your motorized machines. Compactness, lighter weight, and quietness 
are added useful advantages. 

Bodine offers hundreds of motors with built-in worm gear speed reducers... 
all built as single units, ready to apply to specific jobs. Speed reductions range 
from 6:1 to 2880:1, depending on the motor frame and winding. 

Although small in size, Bodine speed reducer motors are rugged. They are well 
known on applications requiring wear and continuous service. Torque and thrust 
loads are carried quietly and dependably. 


Write for engineering data to save time when designing your motor-driven devices. 


SSAC k 
AAACN! BODINE ELECTRIC COMPANY 


2256 W. OHIO ST., CHICAGO 12, ILL. 


TRAFFIC SIGNAL TIMERS USE 
BODINE SPEED REDUCER MOTORS 

Traffic signals along busy boulevards are controlled by 
robot policemen—monitor control boxes on duty 24 hours 
every day. Bodine motors are used in many monitor boxes to 
keep traffic lights in synchronism—causing traffic to move 
without congestion. Such motors must be accurate, depend- 
able, and capable of continuous service over long periods of 


time without frequent maintenance. Type K, spur gear speed re- 
ducer motor. Used on traffic 
signal timers. 


WIDEST VARIETY OF FRACTIONAL HORSEPOWER MOTORS 
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Let’s Be Realistic About New Products 


Permanent Magnets Have Four Major Jobs 


War-Learned Lessons in Postwar Designs 


Washington Says 


Today’s Product Designs 


Adjustable Speeds by Motor Controls 


When Shall We Get Real Air Conditioning? 


Special Transformers for Electronic Ways 
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Catalogs........... 262 
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WATCH FOR THESE 


Future Prospects in Extruded Light 
Metals. That vast capacity to pro- 
duce which lies behind wartime de- 
velopments in magnesium and alumi- 
num will ultimately make itself felt 
in the broader specification of such 
alloys within products of various 
kinds. One of the more exciting possi- 
bilities has to do with extruded sec- 


tions which may be used by lengths , 


or by cross sections. 


Better Electrical Contacts. No 
compromises, no failures; that has 
been the rule in developing wartime 
products. Knowledge gained in regard 


IN FUTURE ISSUES 


to contact alloys whether for power 
or control circuit elements will mean 
better peacetime performance and 
this discussion will review progress 
and availabilities. 


Behind the Scenes in Product 
Planning. What engineers and de- 
signers are setting up as trends and 
objectives to be recognized in their 
thinking for Tomorrow. How top 
executives view product-building op- 
portunities. Which materials and parts 
will strongly influence the character of 
things-to-be. 
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FINISHABILITY! 


—ZINC ALLOY DIE CASTINGS CAN TAKE 


ALMOST ANY KNOWN TYPE 


The ability to take finishes easily and economically 
is one of the more important advantages of zinc alloy 
die castings over other commonly cast materials. 
This factor, combined with excellent mechanical and 
physical characteristics, accounts for the overwhelm- 
ing preference for zinc alloy die castings among 
product designers. 

All of the following finishes can be applied com- 
mercially on die castings of zinc alloy—electrode- 
posits, enamels, lacquers, paints, varnishes, chemical 
treatments, plastic coatings and decalcomanias. 
Shown above are a few well known products utilizing 
zinc alloy die castings with various types of finishes. 
Because of the exceptionally smooth surfaces obtain- 
able with zinc alloydie castings “as cast”, a minimum 


OF FINISH 


of preparation for the application of finishes is 
required. 

It is the combination of many advantages, of which 
finishability is only one, that makes die castings of 
zinc alloy the most widely used under normal condi- 
tions. Every die casting company is equipped to make 
zine alloy die castings, and will be glad to discuss their 
advantages with you—or write to The New Jersey 
Zinc Company, 160 Front Street, New York 7, N. Y. 


AZINC 


FOR DIE CASTING ALLOYS 


er ne — Se gay Soe ety Nea nme cameo ee mramnnmeen . Serpents See | 


The Research was done, the Alloys were developed, and most Die Castings are specified with 


HORSE HEAD SPECIAL (onic atin) ZIN 
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EDITORIAL 
NOVEMBER 1944 


Products For V-E Day 


Bit by bit, the postwar status of products and their sponsors 
becomes clarified. Following V-E Day various barriers to the 
resumption of production upon “things for people” as well as 
those for use in general commerce and industry will most assuredly 
be eased. Wartime restrictions, material availabilities and man- 
power limitations all show signs of improvement upon the cessation 
of fighting in Europe. 





As has so often been emphasized in these pages, product de- 
velopment work calls for imagination, knowledge, skill and time. 
Truly worthwhile projects in regard to complete, electrically 
energized products are not the result of sudden inspirations or 
immediately instituted production plans. Time, for the detailed 
development of engineering, performance, materials specification, 
appearance and for the coordination of such effort with production 
departments, must be found in the course of preliminary activities. 










Fortunately, much advance planning has been initiated and, in 
many instances, completed. Both within the organizations of 
product makers (by staff engineers and designers) and without 
such plants (by consulting engineers and industrial designers) has 
this part of the job been done with notable effectiveness. 










One reveals no secrets in saying that many pilot models have 
already been designed, built and tested or in adding that promo- 
tional and merchandising campaigns to assure their market ac- 
ceptance have to a large degrée been formulated. 









Reflection of both the intensity of purpose and of the probable 
minimization of possible errors in judgment that may arise are 
well shown in the articles currently sponsored in your ELECTRICAL 
MANUFACTURING by executives and industrial designers. Full de- 
tails must await the opportune moment for exposition. Never- 
theless the course is clear and unmistakable. This industry, in 
general, is not to be caught napping—when tomorrow comes. 
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BY BROOKS STEVENS 


INDUSTRIAL DESIGNER 


URING the past two years the general public has 
been treated to an ethereal preview of the mar- 
velous world we shall all live in beginning almost 

immediately after V-Day. Institutional advertising, on 
the part of raw material suppliers and even product 
manufacturers, has utilized this general theme—quote— 
“Our firm is engaged 100 per cent in war production, 
working around the clock to supply our Allies and 
our own armiés with the implements of war. Stay on 
the job—buy War Bonds—and invest in your country’s 
victorious future. The purchase of War Bonds will 
enable you to enjoy the fruits of victory—the mar- 
velous new products which are on the drawing boards 
now and will be available to you on V-Day.” For 
pictorial relief in these advertisements, the advertising 
director or agency resorts to a beautifully executed 
prophetic rendering of a promised postwar dream prod- 
uct or model. 

The postwar passenger car has been one of the most 
popular themes, and the interpretations shown are 
probably the most extreme and misrepresented the in- 
dustry itself has ever seen. Certainly, for the most part, 
they would be impossible to back up. Second only to 
the postwar passenger car, we have the fertile field of 
household appliances—refrigerators with completely 
transparent doors and revolving shelves; washing ma- 
chines that do everything electronically from washing 
the clothes to placing the neatly folded sheets in the 
linen closet on the second floor while the housewife 
attends a bridge party; and so on down the line of 
toasters, vacuum cleaners, television sets, and the like. 

Agreed, that if there can be any benefits gained from 
a terrible condition such as this present world war, 
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they may be reflected by the necessary acceleration in 
engineering and scientific research, prompted by neces- 
sity and fear of defeat. It is dangerous to assume that, 
because we have found ways and means to produce 
50,000 airplanes a year instead of 500, and thousands 
of tanks instead of a few hundred, and millions of rounds 
of ammunition instead of thousands, that this automati- 
cally provides the ability to perfect, manufacture, and 
market appliances that are out of this world—seemingly 
bridging many decades of progress and experience. 
Some of the experience and knowledge gained will, 
undoubtedly, carry over into the peacetime period to 
come and, with variations, provide us with more func- 
tionally perfect products from new materials and per- 
haps with some reduction in costs. 

It must be remembered that in the’execution of war 
materiel, the only competition was death from the 
enemy. For that reason, we make strides and advance- 
ments, thinking only of the end result and not of the 
cost. Cost of war materiel in a country such as this 
cannot be a factor in self preservation. 

A famous ship builder turns out a*Liberty Ship in a 
matter of a few days. His reputation skyrockets. He 
is a miracle man and it is immediately predicted that 
he will invade the peacetime field with a far superior 
product, at a ridiculously low price. This is a rather 
broad prophecy for it must be remembered that many 
concerns before the war might measure their life and 
existence by the invention of and subsequent growth of 
this same product. 

To catch these manufacturers completely napping, 
and to come forth with twice as good a product at one- 
half the cost from some magic new material is, in my es- 
timation, wishful thinking on the part of the newcomer. 
Perhaps one of the most dangerous phases of dream 
product programs is the fact that in the consumer ap- 
pliance field exhaustive tests are generally resorted to 


S ONE who has seen many prod- 
ucts of many kinds translated from 
the what-do-people-want to the here-it-is 
stage, Industrial Designer Stevens is 
well qualified to offer practical words 
of caution that are extremely timely 


right now. There are, as those who 
have followed the course of improved 
product design in their ELECTRICAL 
MANUFACTURING over the years 
well know, not only engineering and ap- 
pearance considerations to be met but 
production factors too before a worth- 
while product is ultimately achieved. 


ELECTRICAL MANUFACTURING 


ABOUT NEW 


EFORE-THE-WAR (A) and ready-for- 

tomorrow (B). As pointed out in detail 

in the accompanying text, the evolution of this 

Hamilton clothes dryer proceeded through the 

idea or dream stage (C) to its more conven- 

tional ultimate form for postwar because of 
highly practical considerations. 


before a product is put into mass production and offered 
for sale to the general public. These tests go farther 
than laboratory tests. They, actually encompass hun- 
dreds of installations in typical consumer situations be- 
fore release to the public in general. 

Some-years ago, a refrigerator manufacturer was 
carried away by the appealing idea that a refrigerator 
should be opened by a foot treadle instead of a handle, 
thereby enabling the housewife to walk up to it with 
something in both hands. Light pressure on the foot 
treadle would throw the door open and she would not 
have to put down one of the dishes she was carrying. 
This device passed all laboratory tests even though it 
was slightly more expensive due to the remote control 
linkage necessary to operate the latch at such a distance. 

To show that completely satisfactory tests cannot be 
made in the laboratory, this product was released and 
after_a while it was found that such housepets, as dogs 
and cats, learned to operate the foot treadle and in the 
dark of night would loot the refrigerator and its con- 
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tents. This difficulty, combined with the fact that small 
children playing in the kitchen could open the door, 
caused this manufacturer to go back to a handle. 

The reconversion period after V-Day in almost any 
field will be difficult enough. The rapid cancellation of 
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war orders plus the desire to begin and increase peace- 
time product production in any direct proportion, will 
tax many an executive’s mental powers. The average 
consumer has little or no conception of the fact that to 
build any product in mass production requires tooling 
and machinery. To produce a small saucepan for the 
kitchen requires a set of tools and dies. To change the 
shape of that saucepan may require a new set of tools 
and dies. When we go further to include consideration 
of the vacuum cleaner and the refrigerator, the tool and 
die picture increases materially. These tools and dies 
cannot be made overnight, and even after they are made, 
they must be perfected and tried. 

Therefore, it is some time before a smooth production 
run is underway. If we are to get consumer goods to 
the dealers and to the consumer as quickly as possible 
without an absolute flat spot in production and employ- 
ment, we must resume with at least the major portion 
of pre-war tooling. This is, of course, based on a rela- 
tively early and sudden cessation of hostilities. 

It is conceivable that if the situation were drawn 
out for several years to come, with a gradual deprecia- 
tion of war production and a gradual resumption of con- 
sumer goods production, and with a governmental re- 
lease for retooling, we might then have more completely 
new products. 

It is also entirely possible to revise existing tools 
to offer a change in appearance design. Trim can be 
changed—nameplates, and color schemes. To be frank, 
this is a face-lifting operation of a pre-war product, but 
it will have a refreshed appearance and will not be 
identical to the pre-war model, and the dealer need have 
no fear of selling this immediate postwar merchandise. 
First of all, the demand is acute and, for the most part, 
the products have been tested by consumer acceptance 
and will be good investments. 


CLOTHES DRYER REDESIGNED 


ET US look at an actual case history of the rede- 
sign of a pre-war product for the postwar period 
as offering a good example of the sound solution to 


postwar product acceptance. This automatic clothes 
dryer was put on the market several years before the 
war and had begun to gain real popularity. It com- 
mands the retail price of a major appliance because it 
actually involves an expensive mechanism and is a 
well-made unit, . 

In our first analysis of this product, when asked for 
recommendations by the management for the postwar 
version of this dryer, we pointed out that the pre-war 
model, in its simplified square sheet metal cabinet, did 
not, upon the first impression, look like a major appli- 
ance. In fact, it was: not evident from its external 
appearance exactly what it was. It might have been 
considered anything from a storage cabinet to a small 
refrigerator. The clothes dryer field is not an old one. 
There are not many competitive makes and no prece- 
dents have been established or set in the appearance of 
clothes dryer devices in general. 

It was eur recommendation that we do everything 
to embellish the appearance of this product to convey 


its function and enhance its apparent value. Minimum 
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ELYING heavily upon plastics, develop- 
ment work in this food mixer design, 
offers a low-level appliance which can be 
easily stored on shelves. The motor is in the 
rear housing and drives a shaft which comes 
up through the bottom of the bowl on which 
the rotor assembly is placed, thus eliminating 
the overhead beater arm. 


overall cabinet dimensions were most desirable whether 
this unit was placed in the basement or in the kitchen. 
Approximately table height was desirable if the unit 
were to be incorporated in the kitchen with other 
counters. The top could be used as additional working 
space. With these facts in mind, plus the obvious prob- 
lem of the increased cost of larger stampings, we were 
required to hold the rectangular box shape virtually 
as it was, housing the internal mechanism as closely 
and compactly as possible. The use of the window in 
the door immediately embellished the cabinet and made 
the product more intriguing when on display. The 
dealer could have a demonstration model using brightly 
colored fabrics to be tossed around in the drying drum 
which would make an interesting display. 

The embossed paneled treatment of the face of the 
cabinet did away with the monotony of a plain surface 
and made the door appear to be flush with the surface, 
and offered also the possibility of solving a major 
problem in the companion dryer model which is a gas- 
electric unit. In the gas-electric dryer, the pilot light 
and gas controls had to come through the front. They 
were made accessible by making the right-hand fluted 
panel another door. This simplified the tooling pro- 
gram and provided definite family resemblance. 

The use of red plastic for the pilot light and control 
switch offered a brilliant contrasting note to the white 
surface, and the use of a highly polished chrome-plated 
script nameplate added to the appearance as well as 
being the signature of the manufacturer. The under- 
cut toe space in the front of the cabinet was a desirable 
feature and, when executed in black enamel, takes con- 
siderable abuse. This area also includes the cleanout 
lint tray, in not too obvious a manner, 

The final design for this dryer cabinet was not 

(Continued on p. 170) 
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PERMANENT MAGNETS 
HAVE FOUR MAJOR JOBS 


BY CHARLES A. MAYNARD 


IN CHARGE OF ENGINEERING 
INDIANA STEEL PRODUCTS CO, 


APID advances in the development of better per- 
manent. magnet materials during the past few 
years have produced some greatly improved com- 

ponents, which merit attention for the improvement of 
existing products within which permanent magnets 
may or may not be used and toward the possible de- 
velopment of entirely new devices in which they might 
play an important part. 

This discussion will cover the general functions of a 
permanent magnet, the basic types of magnets and their 
associated air gaps, the characteristics of permanent 
magnet materials and some fundamentals of design. 

While permanent -magnets for various specifica- 


EPRESENTATIVE forms of permanent magnets 
made possible by materials of high coercive force. 
Shaded portions indicate magnets. Other parts are of soft 
See accompanying text for detailed descriptions. 


steel. 
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tion points may be made in a great variety of shapes 
and sizes, the uses to which any of these may be put 
can be grouped into four general classifications: 
Transformation of Mechanical to Electrical Energy 
Transformation of Electrical to Mechanical Energy 
Tractive Effort 
To Change Apparent Characteristics of a Material 
Transformation of Mechanical to Electrical 
Energy. Here permanent magnets are used to produce 
a magnetic field, electrical energy being obtained by 
the application of a mechanical force which changes the 
flux linkage with respect to an electrical conductor. 
This change in the flux linkage can be obtained either 
by a motion of electrical conductors with respect to the 
magnetic field, in which case the lines of force are cut 
by the conductors; or the lines of force within a coil 
may be changed in amplitude or reversed. 
Familiar devices of the first group illustrating this 


YPICAL airgaps which, as 
described in the accompany- 
ing text, may be specified for those 
performance characteristics desired. 





principle are de. or ac. generator, the magneto used for 
ignition purposes and dynamic and velocity micro- 
phones. In the past the applications of permanent mag- 
nets to generators have been limited to those of com- 
paratively small size. However, with the newer ma- 
terials now available, generators of several kilowatts 
capacity may be made. In such units the magnet may 
be either stationary and the conductors moved with 
respect to the magnet, or the magnet may be revolved 
with respect to the conductors. The velocity or dy- 
namic microphone is a similar type of generator in 
that the conductors move with respect to the magnetic 
field. However, in the case of these devices the motion, 
which is produced by the forces obtained from the 
sound vibration in the air, is in a straight line instead 
of rotary as in the case of generators. The braking 
action obtained by moving a disc or cup in a magnetic 
field, as in watthour meters or speedometers, is a form 
of generator, the energy being dissipated within the 
conductor itself causing either a braking action or me- 
chanical movement of an indicating device. 

In the second group, wherein the permanent magnet 
is used as a polarizing agent and the reluctance to the 
magnetic circuit is varied by mechanical means, are 
such familiar items as the phonograph pickup, elec- 
trical string instruments, and some types of inductor 
type magnetos and generators. Another device using 
this principle is the magnetic detector. 

For the engineer, the possibility of creating an elec- 
tric current by these various methods is of special in- 
terest for it not only permits the generation of elec- 
tricity for actual power uses but also enables him to 
produce devices which can be used for control or the 
detection and measurements of many components. 

Transformation of Electrical to Mechanical 
Energy. Mechanical motion can be produced by the 
passage of an electric current with respect to a mag- 


UTTING a specialized material or 

component to its most effective use 
calls for a knowledge of what it is, what 
it can do and of how best to gain its in- 
herent advantages. That is precisely 
what Mr. Maynard has developed in this 
review of permanent magnets that you 
may make the most of them in planning 
new and improved products for tomor- 

row’s market opportunities. 


netic field. Familiar types of this application in which 
the conductors, carrying electric current, move within 
a magnetic field are the electric motor, moving coil 
(D’Arsonval type) instruments, string galvanometers 
and loud speakers. In some cases the mechanical en- 
ergy is transmitted to the electrons, moving in space, 
causing them to take a desired direction. A rather un- 
usual application of this principle is the use of the 
permanent magnet for changing the path of the cosmic 
rays in a cloud chamber. Similarly, X-rays may be 
directed. Also the field from the permanent magnet 
can be utilized to change the normal path of the elec- 
trons in a magnetron.tube. A common utilization of 
this principle is to cause the “blow out” of an electric 
arc. In this application the contact points are placed 
in a magnetic field. Upon opening the contact points 
the arc so formed moves with respect to the magnetic 
field thus increasing its length which quickly becomes 
so long that the applied voltage no longer is capable 
of maintaining the arc. 

As in the case of the transformation of mechanical 


COMMERCIAL PERMANENT MAGNET MATERIALS 


Typical Magnet Characteristics 





Residual 


Grade of Material u 
Induction 





Alnico V 12500 


Coercive 
Force 


560 4.5 


rene Mfg. Process and 
External Machinability 
|Energy Product 


x 106 








Cast not machinable 








Alnico II (Red. Streak) | 7200 





~ Sintered Alnico 1 6900 
Alnico I (Blue Streak) | 7000 


550 1.64. Cast not machinable 


1.43 Pressed 


Cast not machinable 








Alnico III (Green Streak) 6900 


Cast not machinable 





Alnico IV (Black Streak) 5500 


Cast not machinable 








"37-41 Cobalt. 10000 





Rolled and forged 
machinable when annealed 








36% Cobalt | 9000 


Cast Rolled and forged 
machinable when annealed 





17% Cost j.- | 9500 


- 6% Tungsten 10000 





314% Chrome | 9500 


Rolled and forged 
machinable when annealed 


Rolled and forged * 
machinable when annealed 


Rolled and forged 
machinable when annealed 
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to electrical energy the magnet may be used as a polar- 
izing agent and the magnets and the coil remain sta- 
tionary, mechanical motion being obtained by variation 
of the magnetic field by varying the applied electrical 
energy. The familiar telephone receiver, magnetic re- 
cording heads, polarized relays, armature type loud 
speaker, and some types of vibrators use this type 
of construction. 

Tractive Effort. This is one of the earliest known 
phenomena of the permanent magnet, namely, the power 
to attract magnetic material or other magnets. Several 
types of applications may be listed in this group: 

Holding and Lifting. In this group are such prod- 
ucts as magnetic chucks, magnetic separators (which 
are used to extract tramp iron or other magnetic mate- 
rials from non-magnetic materials), for use in the han- 
dling of magnetic materials on conveyors or similar 
equipment, and special jigs that hold magnetic material 
in position for assembly or other purposes. 

To Produce Tension, As an example, replacing 
mechanical springs in order to produce the desired type 
of tension. A modification of this is the magnet used 
in thermostat and pressure controls or other types of 
switches. This magnet causes a quick make or break 
of the electrical circuit. In some cases the interruption 
of the electric current is aided by placing the contact 
points within the magnetic field, in which case the mag- 
netic field causes the arc to “blow out’’ due to the effect 
mentioned previously. 

Transmission of Motion without Mechanical Con- 
nections. It is sometimes desirable to produce motion 
from one part to another through a seal, and permanent 
magnets can be used for this purpose. Familiar appli- 
cations of this type are the flow meter and other pack- 
ingless drives ; many magnetic toys also come under this 
classification. In many cases it is desirable to use two 
magnets, as this gives a greater force. 

To Change Normal Characteristics of Material. 
This is a field in which work has been done by the 
physicists who have studied the various effects of the 
magnetic field on materials. It has been found that 
the application of a magnetic field will change the di- 


Hysteresis loop and normal magnetization 
curve for a typical material. 
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DEMAGNETIZATION 
CURVE PRODUCT CURVE 


EXTERNAL ENERGY 





Demagnetization curve and the external energy 
product curve derived from it. 


mension of a magnetic material; change the electrical 
resistance of a material in a magnetic field, for exam- 
ple, the resistance of bismuth changes with respect to 
field strength ; affect the polarization of light; and pro- 
duce other phenomena. An interesting application of 
this is the application of a magnetic field by means of 
the permanent magnet to soft iron so as to change the 
apparent ac. permeability of soft magnetic materials. 
This principle has been used in remote control indi- 
cators. Very few practical applications of these effects 
have been made but they may be found worthy of in- 
vestigation for practical applications. 


HERE ARE THE BASIC TYPES 


HOSE not familiar with present day specification 
points for permanent magnets, think of them as 
being either bar-shaped or like a horse-shoe or “U.” 
Now, such shapes were dictated by the magnetic char- 
acteristics of the material that was previously available 
for permanent magnets. With the newer materials, 
capable of producing a greater amount of external en- 
ergy per unit volume than the earlier materials, the 
engineer is able to design magnetic circuits having 
greater efficiency. Owing to the nature of the applica- 
tion the shape and size of the magnets may vary greatly 
from the earlier types. Fundamentally, for a permanent 
magnet to be useful, it is necessary that it produce a 
magnetic field external to itseli—with few exceptions, 
such as the compass, a magnetic field is required in a 
given space, known as an air gap. 
An accompanying illustration shows various com- 


.binations of permanent magnets and soft steel which 


may be used to produce the required flux. Fig. 1 illus- 
trates the bar magnet which may be round, rectangular, 
square, or other shape as may be required. In present- 
ing these sketches it is intended to indicate basically 
the manner in which permanent magnets may be in- 
corporated in the magnetic circuit. The exact shape 
and size of magnets and associated parts will depend 
upon the magnetic requirements. 

Fig. 2 is the familiar “U” shaped magnet. Figs. 3 
and 4 indicate other arrangements to produce similar 
results. Fig. 5 illustrates a variation in which each of 
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the soft steel plates at the end are North or South 
around the entire periphery. This arrangement has 
been used as a roll for handling such materials as sheet 
metal, a number of these rolls being placed side by side 
in order to cover the desired length. 

In many applications a definite gap is required. This 
gap may be varied as to shape and dimensions but in 
these illustrations is represented as a simple air gap 
such as is obtained by using a magnet illustrated in 
Fig. 6 or that obtained by using a magnet in combina- 
tion with soft steel pole pieces, shown in Figs. 7 to 9 
inclusive or with a soft steel returned circuit shown 
in Figs. 10 to 12, Owing to space limitations or other 
factors it is often desirable to surround the air gap with 
the magnet itself as shown in Fig. 13 or variations 
using soft steel pole pieces as shown in Figs. 14 and 15. 
Fig. 16 illustrates two magnets placed together so as to 
form a double air gap having the direction of the flux 
opposite in each. Structures similar to Figs. 3 and 4 
can also be placed together to achieve this construc- 
tion. Fig. 17 illustrates a permanent magnet having an 
air gap at either end. 


FOR SPECIFIC TYPES 


NOTHER type of air gap known as an annular 

gap is illustrated in Fig. 18. Figs. 19 to 21 and 

36 show other combinations for obtaining similar 
final results. 

In many devices, such as magnetos, it is desirable to 

have a rotating magnet of two poles. The simplest 


method of obtaining this result is shown in Fig. 22. 


Figs. 23, 24, and 25 illustrate built-up rotors. Gen- 
erators and other devices may require a field having a 
number of poles. Fig. 26 shows a four-pole magnet of 
this type. For mechanical and electrical considerations 
it is often desirable to incorporate soft steel poles on 
magnets of this type especially in the larger sizes and 
Figs. 27, 28, and 29 cover arrangements for built-up 
four-pole magnets. Owing to the high coercive force 
of some of the newer permanent magnet materials it is 
possible to take a cylindrical magnet as shown in Fig. 
30 and magnetize it with definite poles about the periph- 
ery. While only four-pole magnets are shown in these 
illustrations, it is possible in these structures to incor- 
porate as many poles as required. Fig. 31 shows an 
interesting variation in which a multi-pole rotor is 
formed by special shaped soft steel poles on either end 
of a magnet. The magnet is magnetized North and 
South between the soft steel end plates and alternate 
North and South poles about the periphery are obtained. 

A variation of these structures in which the poles are 
on the inside of a ring‘is illustrated in Fig. 32. Like 
the cylindrical magnet, a ring, without projecting poles 
may be magnetized with any number of poles on the 
inside. Similar results can be obtained by combinations 
of magnets and soft steel as Figs. 33, 34, and 35 reveal. 
Magnet structures of these types can be made with any 
desired number of poles. 

The type of design most suitable will depend upon the 
ultimate use and such factors as space available, elec- 
trical characteristics, mechanical requirements and phys- 
ical characteristics of the permanent magnet materials. 
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Fundamentally, practically all air gaps will be similar 
to those illustrated herewith in which Fig. A shows a 
permanent magnet with an armature adjacent to the 
poles of the magnet. A magnet of this type may be 
utilized for the actual lifting of ferromagnetic mate- 
rials or to produce a tension or to act as a holding 
device. This arrangement is also utilized in such equip- 
ment as thermostats or pressure control switches to 
give a snap action for quickly making and breaking the 
contacts so as to prevent arcing. It may also be used 
on other control devices. In such devices the magnet 
and soft steel armature are so arranged that when the 
armature comes into the field of a magnet the proper 
distance it will be attracted to the magnet causing elec- 
trical controls or other mechanisms to be actuated. In 
some cases the contact points themselves are placed 
within the field of the magnet and consequently, upon 
breaking the circuit the are so formed is quickly “blown 
out” by the magnetic field. Pull characteristics re- 
quired may necessitate the use of two magnets so ar- 
ranged that they either attract or repel one another. 

Fig. B illustrates a typical air gap, the dimensions of 
which may be varied as required. An air gap having a 
short length is utilized in watthour meters or other 
damping devices where a disc of a conducting material, 
such as copper or aluminum, moves within the air gap, 
and eddy currents are produced in the disc causing a 
retarding force. This principle is the basis of the slug 
rejector used in vending machines for rejecting non- 
magnetic slugs. A similar gap, except long and narrow, 
is used for string galvanometers and velocity micro- 
phones. It will be noted that in these figures the mag- 
nets have not necessarily been shown. The flux in the 
air gap may be produced by any of the magnet circuits 
previously indicated. Fig. C illustrates a long and wide 
gap and when used in connection with the magnet cir- 
cuits as illustrated in Figs. 8 and 9, may be used as a 
magnetic separator. In a device of this type the mate- 
rial passes over the pole pieces shown, and any magnetic 
material present is attracted and held to the pole pieces. 
This arrangement is also suitable for holding jigs. 

Fig. D shows a commonly used type of air gap. This 

(Continued on p. 174) 


Graphical delineation of the performance of 
various permanent magnet materials. 
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WAR-LEARNED LESSONS 
IN POSTWAR DESIGNS 


BY J. C. LEBENS, JR. 


ELECTRICAL ENGINEER 


MPACT of the present war upon the engineering- 

design of electrically-energized products has been 

so great that it is extremely difficult to evaluate its 
influence completely at the present time. The critical 
nature of many materials stimulated the development 
of substitutes and the satisfactory use of these alter- 
nates forced the development of new manufacturing 
techniques. The latter not only permitted the eco- 
nomic use of the substitute materials but, more im- 
portant, they led to the utilization of particular prop- 
erties characteristic of the materials which before could 
not be exploited commercially because of the limitations 
imposed by the supposedly insurmountable manufactur- 
ing difficulties associated with their use. 

Not only has the war forced the development of new 
materials and new uses for the existing ones but, 
equally important, the war has focused the designer’s 
attention upon field conditions which previously were 


LASTICS of various kinds have received 

generous acclaim as wonder materials for 
specification within the products of tomorrow. 
Of course, they have long held an important 
place in the engineering design of complete 
electrically energized products. A—Clear, 
strong, transparent types found a number of 
wartime uses. B—Variety of form and prop- 
erties is one of their characteristics. C—Trans- 
parency serves to make the status of these 

ammunition components ascertainable. 
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ignored or, if considered at all, were deemphasized in 
the overall design of the commercial product. Most of 
us realized before the war that a product as simple as 
the electric flatiron would not give satisfactory service 
in the Philippine Islands because the hot, humid climate 
caused excessive corrosion of the pronged connection 
between the cord and the iron. Yet the trouble. was 
ignored because it represented such a small part of the 
total sales of the iron. Very few of us even dreamed 
of fungus capable of etching glass so that any com- 
plaints on this score were considered erroneous or un- 
important. It is true that radio manufacturers were 
building special sets capable of giving satisfactory per- 
formance in South America where relatively high 
humidity and salt laden air were experienced. How- 
ever these radio sets were strictly special, designed and 
made for the particular application. 


Development of the airplane with its com- 
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mercial possibilities for after the war has pulled all 
of these far-flung points with their spécial conditions 
so close together that no electrical manufacturer will be 
able to continue to assume that a product made for one 
locality will remain where sold. Hence his reputation 
will be dependent upon the satisfactory performance 
of his product at any point on the face of the earth. 
Such a picture probably is a little too fanciful for the 
immediate future but, if the knowledge gained by the 
present war is applied intelligently, universal customer 
acceptance will be guaranteed. 

In the evolution of wartime electrical products to 
meet the ever increasing limitations imposed upon them 
by actual field experience little consideration has been 
given to the commercial aspect of the picture. Cost has 
been ignored almost completely except as it is reflected in 
the speed of manufacture and the availability of the ma- 
terials. Therefore a big step can be taken toward 
the proper orientation of the product development engi- 
neer if the advantages and limitations of the various 
units and manufacturing techniques are reviewed in the 
light of our present knowledge. 

It must be remembered that the picture is changing 
rapidly and that the complete report of many materials 
and techniques will not be available until the end of 
the war so that many blanks necessarily will result. 
Also the useful life of a piece of military equipment 
seldom exceeds 200 hr. whereas such a short life in 
a peacetime product would be entirely unsatisfactory. 
On the other hand infrequent nuisance failures are not 
too objectionable in commercial products whereas one 
such failure in military equipment can be a catastro- 
phe. Since the short life of the military equipment is 
balanced by the larger factor of safety needed under 
more adverse field conditions, much can be learned 
by the present use of many well known materials and 
processes as well as from a consideration of the new 
materials, processes, and techniques. 

Probably the most amazing advances during the war 
have been made in the field of plastics,* which have 
steadily encroached upon specification points for 
ceramic and glass as dielectrics because of the less friable 
nature of plastics, their ease of fabrication and the 
closer dimensional tolerances possible. The greatest 


*See “Define Your Product’s Plastics Need; There Is A 
Material To Meet It,” February 1944. 


CARCELY a material or part for 

specification within any complete 
electrically energized product has come 
through the war interval without either 
major or minor improvement. Obvi- 
ously, these war-learned lessons will be 
put to work—to competitive and con- 
sumer advantage. Here is a study by 
Contributing Editor Lebens that may 
well guide you in your product planning 

for Tomorrow. 


limitation of plastics has been the temperatures which 
they will withstand safely and, before the war, the 
cost of many of the molding materials. The increased 
production of the raw materials to meet the war de- 
mands should continue the downward price trend 
thereby eliminating one serious objection to the speci- 
fication by the engineer-designer. 

The temperature limitations are indicated by military 
requirements that plastics to retain their desirable prop- 
erties over the temperature range of —40 to + 160 
deg. F. Such a range may seem extremely lenient to 
an engineer accustomed to working in.metals but the 
temperature limits nevertheless automatically excluded 
many plastic materials and stimulated the development 
of new materials having such properties. Plastic mate- 
rials can be divided into two general categories, 
namely thermo-setting and thermo-plastic. Originally 
the distinguishing characteristic was that the thermo- 
plastic materials required compression molding but 
would not soften at the higher temperatures whereas 
thermo-plastic materials could be injection molded but 
would soften under heat. Since compression molding 
is much slower than injection molding the cost of parts 
made of thermo-setting materials was greater so limit- 
ing their specification points. 

Therefore the gradual trend in the plastic indus- 
try has been to raise the softening temperature of 
the thermo-plastic materials to realize the economies of 
injection molding, to improve the molding process for 
the thermo-setting materials thereby decreasing their 


pa earag metallurgy will un- 
doubtedly affect much of the 
planning for peacetime products. 
This group of miscellaneous parts 
indicates the notable variety ob- 
tainable. Either compact or porous 
structures can be secured. 
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cost, and to try to develop new materials which will 
push the ceiling on the safe operating temperature even 
higher so as to encroach still further on the temperature 
range now requiring ceramic insulation. 

The compression molding technique, originally as- 
sumed necessary for thermo-setting plastics, has been 
greatly sped up by the transfer molding process. The 
transfer molding process is quite analogous to injection 
molding and greatly shortens the curing time needed 
for compression molding. The material is heated in a 
preheating chamber until it becomes plastic and is then 
forced into the mold. 

More recently, electrostatic heating has offered a 
solution to shortening the molding time in compression 
molding. In compression molding the material is added 
to the mold in the form of a pellet or a definite amount 
of powder. The material is molded by means of heat 
and pressure. Since the resin is a good thermal as well 
as electrical insulator the time required to heat the 
pellet throughout is appreciable because heat must be 
conducted to it from the walls of the mold. However, 
if electrostatic heating is used the heat is generated in 
the material itself thereby heating it uniformly and 
practically instantly. Hence it is possible to shorten the 
molding time appreciably by preheating the pellets using 
an electrostatic heater. 

Quite recently the results of the thermo-plastic search 
have become known. Polydichlorostyrene is a thermo- 
plastic material having a heat distortion temperature of 
200-230 deg. F which represents a big step toward the 
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ultimate goal of a thermo-plastic with heat resistant 
properties comparable with the thermo-setting resins 
but is still a long way from the properties obtained with 
ceramics. However, a complete departure from the 
purely organic chemistry associated with the plastic in- 
dustry has resulted in a huge stride toward the high 
temperature field which before was untouchable with 
plastics. The so-termed silicones, capable of being used 
up to 900 deg. F, have only recently become available. 
The silicones are a class of organo-silicon oxide poly- 
meric materials, manufactured from sand, brine, coal 
and oil are available as fluids, resins and greases. Even 
though the organo-silicon compounds have been known 
for more than a generation they have not escaped the 
research laboratories until quite recently and the vistas 
the materials have opened is indeed exciting. Such high 
temperatures, if they can be handled satisfactorily by 
the other components of the electrical apparatus, will 
permit a material reduction in size and weight because 
of the greater current densities that can be employed. 

Therefore the picture in the insulation picture as it 
stands today is ceramics supreme for the high temper- 
ature applications or where friability is not a factor with 
all the innumerable plastic materials applying a steadily 
increasing pressure to encroach on this field. * Plastics 
also encroach on metals for structural purposes, and 
upon glass where transparency is a requirement. The 
encroachment of plastics in the metal field for structural 
requirements is, of course, limited by the temperatures 


ARDENING and assembly of many 
small parts (A) otherwise difficult to 
fabricate has been aided by electronic induc- 
tion heating processes. B—Simplicity is a 
notable feature of this kind of heat treating, 
as is indicated in the case hardening of this 
length of steel tubing. C—Times are short 
too. Silver soldering of this carbide tool tip 
requires only 5 sec. 








to which the part is to be subjected. Previously another 
great limitation has been the tolerances possible as well 
as the strength of the plastic. By the use of special 
fillers the desirable mechanical properties of the plastic 
can be enhanced and improved molding techniques have 
steadily decreased the tolerances needed. However one 
difficulty with pieces made of plastics is the high tool 
cost and tool maintenance needed to get comparable 
production figures for simple parts requiring little ma- 
chining after fabrication. 

Tool maintenance can be reduced by die plating. 
Plastic manufacturers have appreciated the possibilities 
of die plating for many years but the plating technique 
is unusual and has been retarded by the apathy of com- 
mercial platers to its possibilities. Hence it has been 
necessary for the plastic manufacturers themselves to go 
into the plating process. Chromium plating furnishes a 
harder die surface, reduces the breaking-in time of the 
mold, produces a higher finish of the molded piece, bet- 
ter flow and less sticking and increased die life by the 
elimination of pitting caused by the gases formed in the 
molding reactions. More recently gold plating has been 
used quite effectively. It not only protects the mold 
from the acid gases formed but also permits tolerances 
of the order of +0.001 in. The addition of a thin wax, 
acting as a parting agent, eliminates the use of organic 
parting agents applied before each casting thereby mate- 
rially reducing the molding time. 

Low pressure laminating, stimulated by the develop- 
ment of allyl resins, permits the production of large 
structural members which, to date, has been used prin- 
cipally in aircraft manufacture but which will find their 
place in some electrical products. Blow molding of 
thermoplastics to produce bottles and similarly shaped 
objects will encroach on the glass field as will also the 
production of transparent shapes from thermoplastic 
sheets using the vacuum technique. 


PLASTICS FOR SPECIAL CASES 


HEREFORE plastics will vie with metals for 

those structural members where the production 
run is great enough to absorb the higher tool costs of 
plastics and where the machining time necessary on the 
parts made of metals can be eliminated by means of the 
molded parts. The greater mechanical properties ob- 
tainable with metals make them irreplaceable where the 
design will not permit the enlargement of the part to 
compensate for the lower mechanical properties asso- 
ciated with the plastic material. The color possibilities 
of the plastics make them extremely desirable for hous- 
ing but here the tables have been turned. 

Due to the recently developed coloring of metals, the 
better finishes developed along with the application of 
prefinished metals, the plastics are hard pressed by the 
metals to maintain their superiority in the housing field. 
However the plastics have taken a large step forward in 
maintaining their position by the development of 
stronger materials, such as the melaniine formaldehydes, 
which will give a stronger housing without loosing the 
full potentialities of the color selection. 

The components of the electrical conducting path 
have been affected little by the present war. Copper is 
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still the most feasible material from an economic stand- 
point. Even its extremely critical nature produced no 
new materials capable of being called substitutes. It is 
true that silver was used but in a normal economy sil- 
ver will be unable to compete with copper. Great strides 
have been made in carbon brushes resulting from their 
extremely short life at high altitudes but, again, the de- 
velopment involved improvements rather than the dis- 
covery of new materials. 

The choice of metals for structural purposes is de- 
pendent upon their physical properties, their appear- 
ance, and the production cost. Therefore it would be 
well to review the various methods of metal production 
particularly in reference to the cost of the operations 
The oldest method of making a metallic part is the 
traditional sand casting. A wooden or metal model (the 
pattern) of the piece to be cast is made, its dimensions 
being dependent upon the metal to be cast and the 
shrinkage associated with it. Sand then is packed 
around the pattern which is removed leaving a cavity in 
the sand of the desired shape. Cores are added to form 
cavities in the casting. The molten metal is poured into 
the mold, permitted to cool and dumped out. Such 
castings are characterized by rather rough surfaces, 


/ 


poor tolerances (+445 to +%4@ in.) requiring machin- 
ing operations. However the tool costs are low and the 
process is flexible in that complicated shapes with cavi- 
ties can be made because the sand forming the cavity 
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LECTRONIC tin flowing was a spec- 
tacular contribution to the conservation 
of this wartime scarce metal and may be ap- 
plied to production line soldering processes. 
Illustrated is an early, small scale demonstra- 
tion. The tin coating produced is only 


0.000030 thick. 
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* summary of current news releases 


by government bureaus as aifecting 
AS, Ga the products, activities, interests 
and cooperative action of the read- 


Civilian Goods. Manufacture of $26,055,000 of 
civilian goods between now and September 30, 1945, 
has been WPB authorized under the spot procedure 
contained in Priorities Regulation No. 25. This infor- 
mation was contained in a report of the Controller Di- 
vision as of September 22, and covers only 108 authori- 
zations on which the division had information available 
at that time. 

Reports received from field offices indicate that a 
total of 1,506 applications had been filed under the 
procedure through September 14, 1944. On that date, 
124 applications had been approved. Eighteen applica- 
tions had been denied because of adverse War Man- 
power Commission decisions, while 245 had been denied 
or rejected for other reasons. The remainder of the ap- 
plications are still being processed. 

The Controller Division report indicates that manu- 
facture of the following items has been authorized: Au- 
tomotive replacement parts and maintenance equipment, 
electrical conduit equipment, fabricated wire products, 
copper and bronze powders, domestic electric vacuum 
cleaners, miscellaneous kitchen and household aluminum 
ware, portable incandescent lamps, domestic electrical 
cooking and heating appliances, power lawn mowers, 
harvesting machinery, dairy and poultry equipment, 
industrial air conditioning equipment, domestic oil burn- 
ers, hot water heaters, blue printing and photostating 
equipment and lithographic equipment, etc., etc. 

Field offices have authorized the use of 321 tons of 
carbon steel, 4200 Ib. of brass mill products, 750 Ib. of 
copper and copper base alloy foundry products, 1,513,- 
479 lb. of aluminum for the manufacture of these prod- 
ucts, according to the Controller Division’s report. Per- 
sons who will make civilian products under the 108 
authorizations covered by the report expect to hire 689 
additional employes to carry on their production. 


Ban Off Some Additional Products. The War Pro- 
duction Board has lifted the ban on the manufacture of 
a number of commercial food service equipment items. 
Change in Order L-182 (Commercial Cooking and 
Food and Plate Warming Equipment) permit manu- 
facturers to distribute their production equitably through 
normal distribution channels. WPB reserves the right, 
however, to direct the distribution of specified amounts 
from any manufacturer’s production to meet any unfore- 
seen emergencies. 

The following items of equipment have been removed 
from Schedule 1 of L-182, which prohibited their pro- 
duction : Barbecue machines, chicken singers, chop suey 
ranges (ranges with built-in kettles and water and sewer 
connections), cruller fryers, cup warmers, dish warm- 
ers, egg boilers, nut blancher ovens, nut fryers, nut 
roasters, oyster stoves, peanut roasters, plant warmers, 
potato chip dryers, roll warmers, rotisseries (revolving 
spit barbecue machine), sausage warmers, waffle irons 
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and warming ovens. Bans were placed when the in- 
dustry was falling behind in meeting demand and when 
the materials situation was at its worst. Now, WPB 
said, production is approaching requirements and there 
is an Over-increasing demand for the prohibited items 
which can be permitted to be met. 


No Machine Tools Now For Postwar Automobiles. 
Because of record breaking munition schedules for the 
rest of the year, WPB Chairman J. A. Krug stated, in 
a recent interview, the Government cannot grant now 
the appeal of automobile manufacturers for priority on 
machine tools to give the industry a fast start on pas- 
senger cars after the German collapse. Mr. Krug stated 
if WPB did that for the automobile industry it would 
be necessary to do it for all other industries and there 
is not the manpower now to make the machine tools. 

It was proposed by the motor group that its order for 
peacetime machine tools and equipment be given prior- 
ity equal to the less urgent class of war orders and 
ahead of some of the consumer goods. now given essen- 
tial civilian priorities. At an informal news conference 
the heads of General Motors, Ford and Chrysler said 
such preference might well be given to all industries 
which abandoned their normal product completely when 
war came. 

Mr. Krug promised, however, that WPB will do 
everything possible to assist industry to shorten the 
period of layoffs and idleness between the German sur- 
render and the start of civilian production. He further 
stated that he had requested each of WPB industry di- 
visions to study with the industries the additional meas- 
ures that can be adopted. 

Although WPB now permits plants to place orders 
for machines and tools to be needed after “V-E”’ Day 
the motor executives reported they could not get deliv- 
ery unless the orders had priority standing. Suppliers 
estimated that some of these needed tools cannot be de- 
livered until next June. The industry estimated that 
preferential treatment might shorten the changeover 
period by some three months. Most of the manufac- 
turers estimated it would take six to eight months to 
start passenger car production if “V-E” day came to- 
morrow, three or four months if all necessary prepara- 
tory steps could be taken in advance. 


Motors. It was recommended at a recent meeting of 
the Fractional Horsepower Motor Labor Advisory Com- 
mittee that maintenance of present War Production 
Board Controls on commercial-type motors, even after 
victory in Europe is assured, in order to distribute 
properly the supply of motors among all companies 
manufacturing civilian items such as washing machines, 
refrigerators and vacuum cleaners would be helpful. 
Members emphasized that advance notice of pending 
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cutbacks, at least 30 days before the effective date of 
any employe lay-offs, should be furnished to labor or- 
ganizations in the motor manufacturing plants involved. 
The labor committee endorsed the proposal of WPB’s 
General Industrial Equipment Division that all com- 
panies normally engaged in manufacturing commercial- 
type alternating current motors be the first to be cut 
back in special motors used by the armed forces. This 
policy would allow increased production of ac. motors 
by all manufacturers, resulting in a reduction of the 
present heavy backlog, it was explained. The industry 
would also be in a better position to supply the require- 
ments for appliance production when their manufacture 
is again permitted, WPB officials indicated. 

Unfilled orders for commercial-type ac., motors 
amount to 10.3 months at current production level, of- 
ficials of the General Industrial Equipment Division re- 
ported. All requirements for military-type motors are 
being met at present despite the over-all motor backlog 
of 8.6 months at current production levels. Commer- 
cial-type ac. motor production is expected to increase 
90 per cent from four to nine months after “V-E” day, 
Government officials declared. 

The War 


Metals and Miscellaneous Materials. 


Production Board has recently discussed with copper, 
lead and zine industry advisory committees a pro- 
posed reconversion program calling for a new imple- 
mentation of the premium price plan for copper, lead 


and zinc, foreign purchases and subsidies. WPB said, 
in an official announcement that further study of the 
reconversion plan would be made during the next few 
weeks before formal submission to the industry. Mean- 
while, until victory in Europe is assured, the WPB 


GUNSIGHT LAMP 
FOR ARMY AND NAVY 


urged the industries to continue with maximum pro- 
duction of the three metals. 

Forty-two materials, the supply of which has in 
creased, have been removed from Group I in the four 
teenth and final Material Substitutions and Suppl 
List, it has been announced by WPB. Materials in 
Group I are those of which the supply is insufficient 
to satisfy war and essential industrial demands. Seven 
teen materials have been added to Group I. 

The 42 materials removed from Group I follow 
Metals, columbium ; plastics, acrylic resins, allyl resins, 
ethyl cellulose and polystyrene ; chemicals, allyl alcohol, 
calcium carbonate, cobalt chemicals, dipentine, furfural, 
isopropyl acetate, methyl isobutyl ketone, styrene, 
thiourea and urea; lumber and plywood; textiles and 
fibres; fuels, residual fuel oil; calcite, optical; cork, 
grinding and milling; emetine, enamel wire naphtha, 
ester gum, ipecac, lactose, mica, phlogopite; block and 
splittings ; tung oil, pine tar, pyrophyllite, quartz crys- 
tals, NBS #1; resin, gum and wood; neoprene. 

The 17 materials placed on Group I follow: Metals, 
steel castings, rope wire, wire rope; chemicals, adipic 
acid, methyl amines and potassium permanganate 
chlorates and perchlorates, hydrofluoric acid, lactic 
acid, methyl amines and potassium permanganate 
fuels ; congo copal resin, fluorspar and paper. 

On Group III, 14 materials have been placed because 
these materials are in excess of current industrial needs. 
They are: Metals, tantalum and zinc; plastics, allyl 
resins ; lumber, elm, hackberry and sycamore; graphite 
Ceylon lump, 90-95 per cent carbon and Madagascar 
flake, 92.5 per cent carbon and less) and rubber (syn- 
thetic, Buna S (GR-S).) 

The WPB Conservation Division is being abolished 


EVELOPED by lamp 
engineers of the West- 
inghouse Electric and Manu- 
facturing Co., for the Army 
and Navy, a new gunsight 
lamp enables American gun- 
ners to aim directly into the 
sun and yet fire with deadly 
accuracy. This miniature 
lamp is being produced for 
all types of optical gunsights 
as well as for naval and air- 
craft torpedo directors. 
Gunsights, first used in this 
war, allow gunners to aim 
within only about 15 degrees 
of the sun, thus leaving a 


About the size of a walnut, 
the lamp provides light from 
eight to 30 times brighter 
than gunsight lamps now in 
use and does so with the 
same filament wattage. In 
some of the lamps, the wat- 
tage has been reduced by as 
much as 60 per cent and yet 
the advantages of more bril- 
liant light have been retained 
without sacrifice. 

The brilliancy of the gun- 
sight lamp can be controlled 
by the gunner according to 
the demands of the situation. 


dreaded blind spot and if the 
gunner aims more directly 
into the sun, he is unable to 
see his sight lines and has 
to fire almost blindly. 

With this new lamp illumi- 
nating his gunsight, the sight 
lines or reticle will be visible 
even against a glaring sun 
and it is no longer necessary 
to use a dark filter which 
tends to obscure the target. 


At night, for example, the 
lamp can be dimmed so that 
the sight lines will be clear 
and yet not too brilliant to 
obscure the target; in sun- 
light, the lamp can be made 
brighter to provide a vivid 
image of the reticle. 

The illustration shows 
what the gunner sees when 
he aims at an enemy plane 
through a= sight equipped 
with the gunsight lamp. 
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yy the order of Chairman J. A. Krug as of November 
2, 1944. This action was taken at the request of the 
livision itself, which felt that the diminishing amount 
of work remaining to be done in connection with 
conservation could be handled satisfactorily by other 
W PB divisions at this stage of the war. 


Tools and Related Products. The Tools Division 
of the War Production Board has revoked five orders 
and two limitation order schedules. The orders revoked 
are E-5-a, gages and precision measuring hand tools; 
E-7, metal cutting bandsaw blades and backsaw blades ; 
E-9, precision measuring instruments and testing ma- 
chines; E-11, foundry equipment and electric metal 
melting furnaces ; M-211, heat treating equipment. The 
revoked schedules are Schedules 5 and 6 to Limitation 
Order L-216, controlling the manufacture of files and 
vises respectively. 

In revoking the regulations, the Tools Division ex- 
plained that backlogs of unfilled orders for the items 
involved had been reduced sufficiently so that no diffi- 
culty is anticipated in meeting future requirements. 
Delivery of tools and related products involved still are 
subject to Priorities Regulation 1, which provides for 
the filling of rated orders ahead of unrated ones. De- 
livery also is subject to other WPB regulations. 


Electronic Equipment. The Veterans Administra- 
tion has been added to the list of Governmental agencies 
entitled to use preferred order accounts in ordering 
electronic. equipment. 

W PB’s electronic equipment Limitation Order L-265 
has been amended to permit the Veterans Adminis- 
tration to order and manufacturers to deliver to that 
agency, all types of electrical apparatus and devices 
using vacuum or gaseous tubes, and associated ap- 
paratus including acoustic phonographs. 


Contract Termination. Mr. Robert H. Hinckley, 
Director of Contract Settlement has announced regula- 
tions for pre-termination settlement agreements to help 
war contractors and Government contracting agencies 
settle terminated war contracts faster. 

Details were covered under Regulation 3 issued by 
the Office of Contract Settlement with the approval of 
the advisory board composed of representatives of the 
War Department, Navy Department, Treasury Depart- 
ment, United States Maritime Commission, Foreign 
Economic Administration, Reconstruction Finance Cor- 
poration, War Production Board, Smaller War Plants 
Corporation and the Attorney General. 

The purpose of General Regulation No. 3 is to clarify 
the right of the contracting agencies to make settlement 
agreements in advance of actual termination. These 
agreements may cover one or more of the elements that 
will be involved in termination claim. They are to be 
used when they will substantially facilitate settlements, 
plant clearance, reconversion to civilian production or 
the efficient use of materials, manpower and facilities, 
or will otherwise promote the objectives of the Con- 
tract Settlement Act of 1944. 

Mr. Hinckley said that where the amounts involved 
are small and detailed calculations would not be worth- 
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while, it will frequently be possible to agree with the 
contractor on a lump sum payment in complete settle- 
ment of his claim under the terminated contract. This 
may even be possible in a limited class of cases involv- 
ing larger amounts where unusually reliable data are 
available. This is the third step in the Office of Con- 
tract Settlement’s program to expedite settlement of 
terminated war contracts. 

Another regulation has been issued to assure the 
prompt removal of Government owned equipment from 
private plants whose war contracts have been termi- 
nated. This is Regulation No. 4 which gives the con- 
tractor the opportunity either to buy the equipment or 
to have it removed promptly from his. plant within 60 
days after request for removal, except when necessary 
for other war purposes. 

Mr. Hinckley pointed out that, by lease or other ar- 
rangement, the Government has furnished much equip- 
ment to war contractors and it was necessary as part of 
the war contract settlement process to remove the 
Government-owned equipment from plants with ter- 
minated contracts and make room for other operations 
or give the manufacturer a chance to purchase it. In 
many cases, the lease arrangements have required con- 
tractors to hold equipment in stand-by condition. The 
new regulation directs that, except when necessary for 
other war production or the national defense, these 
stand-by provisions will be waived. 

In publishing Regulation No. 4, Mr. Hinckley said 
it is important for manufacturers to know promptly 
what equipment they will be allowed to purchase and to 
know that unwanted equipment will not be left to crowd 
their plants. Small plants as well as large ones, sub- 
contractors as well as prime contractors, will have an 
opportunity to purchase equipment in their plants, pro- 
vided it is not needed somewhere else for war produc- 
tion. At the same time, he urged manufacturers wher- 
ever possible to aid the government by providing tem- 
porary storage space in their plants for unwanted 
equipment. The new regulation provides the methods 
by which the contractor will put in his bid for purchase 
of the equipment or will request its removal. It specifies 
the procedures the Government agencies must follow 
to meet these requests where they are not inconsistent 
with the needs of the war production or the National 
defense programs. 

The final paragraph of the regulation urges both in- 
dustry and Government agencies to plan now for the 
actions they will take upon the defeat of Germany. 

Delegation of authority to all war.contractors to make 
final settlements of net claims submitted to them for 
less than $1,000 where claimant keeps or disposes of all 
inventory is included in Regulation No. 6, one of three 
new regulations issued by the Office of Contract Settle- 
ment to speed up settlement of terminated war con- 
tracts. This regulation also makes certain amendments 
to the subcontract termination article previously an- 
nounced in Order No. 6 of the Office of War Mobiliza- 
tion and in the principles to govern the settlement of 
subcontracts. 

Regulation No. 5 deals with statement of cost prin- 
ciples forming a part of the Uniform Termination Ar- 
ticle for Fixed Price Supply Contracts. It eliminates 
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certain provisions which have been found impracticable 
and which in view of recent Federal income tax regula- 
tions were deemed unnecessary to protect the interest 
of the Government. The first provision eliminated is 
that portion of subparagraph 1 (f) which provided that 
the loss on special facilities with respect to which a 
contractor was entitled to reimbursement should not ex- 
ceed the adjusted basis of such facility for Federal in- 
come tax purposes immediately prior to the date of the 
termination of a contract. A further elimination was 
paragraph 3 (e) of the Statement of Cost Principles. 

Standard forms to be used for settlement of termi- 
nated fixed-price (lump sum) supply contracts, ap- 
proved by all government agencies concerned, were 
made available beginning October 10, Mr. Hinckley has 
announced. The uniform settlement proposal forms 
may be obtained from any government contracting 
agency, such as the procurement services of the Armed 
Forces and the Maritime Commission at their local 
offices throughout the country. Subcontractors may ob- 
tain the necessary forms from their prime contractors 
and use them accordingly. 


Incandescent, Fluorescent and Other Electric Dis- 
charge Lamps. WPB has revoked limitation Order 
L-28, issued January 24, 1942, to control the produc- 
tion of incandescent, fluorescent and other electric dis- 
charge lamps. 

Revocation of the order is not expected to result in 
increased production of lamps, since WPB will allocate 
tungsten, nickel, molybdenum and copper in approxi- 
mately the same quantities as previously. The 33 manu- 
facturers in the industry are now operating at more 
than twice the 1940 production rate. 

Limitation Order L-28-a, containing specifications 
for the 1,800 permitted types of incandescent, fluores- 
cent and electric discharge lamps, remains in effect. 


Cable Terminals. Conservation Directive No. 2A 
has been suspended. This suspension notice, prepared 
by the Operating Committee on Aircraft Materials Con- 
servation, was approved on the above date by joint 
action of the Army Air Forces, Navy Bureau of Aero- 
nautics and the Aircraft Resources Control Office, Air 
craft Production Board and shall become effective upon 
promulgation. 

Since the issuance of Conservation Directive No. 2A, 
approved May 10, 1943, the availability of cable ter- 
minals (for swaging) has improved to the point where 
all known essential aircraft requirements are now being 
met consistently. 

Because of the improved supply of cable terminals 
(for swaging), the temporary permission granted in 
Directive No. 2A, approved May 10, 1943, to use 
Type II, ball-shank (with accompanying strap) termi- 
nals, Specification AN-T-2, in primary control systems 
of all military airplanes is revoked. Where it is desired 
to use Type II cable terminals, such use shall be gov- 
erned by the technical requirements of the latest issue 
of Specifieations AN-T-2. 


Tungsten and Nickel. It was reported by War Pro- 
duction Board officials at a recent meeting of the In- 
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candescent and Fluorescent Lamp Manufacturers indus- 
try Advisory Committee, that increasing tightness in the 
supply of tungsten and nickel for incandescent and 
fluorescent lamp manufacture existed. 

Military requirements for tungsten wire, particularly 
in small sizes, between 0.0015 and 0.010 mm. diam., 
have increased, it was explained. It was added that the 
supply of tungsten wire for lamp manufacture is not ex- 
pected to improve until February 1945, when new fa- 
cilities can be brought into operation. 

Nickel is tight because of a shortage of rolling facili- 
ties, WPB representatives said. For this reason, it may 
again be necessary for lamp manufacturers to discon- 
tinue the use of nickel wire temporarily and resort to 
the use of nickel-plated steel wire, as was done in 1943, 
when nickel was also critical. 

The committee expressed willingness to use the sub- 
stitute material if necessary, but pointed out that use 
of nickel-plated steel wire would result in lowered pro- 
duction, since steel, being harder than nickel, is more 
difficult to work. For the same reason, it was indicated 
it would also cause more frequent bréakdowns of equip- 
ment and increase the industry’s maintenance problem. 


Industrial Power Trucks. General Limitation Order 
L-112-A governing industrial power truck models ap- 
proved for manufacture, has been amended to permit 
a limited number of additional models to be made, the 
War Production Board has announced. 

Eleven of the 39 manufacturers on the approved list 
now may make additional models under the amendment. 
The remainder of the manufacturers either did not re- 
quest permission to increase the number of models they 
make or their request was turned down as unnecessary 
or because the models involved used too many com- 
ponents or critical materials. The change was made pri- 
marily to allow users to duplicate models already in 
service and thereby simplify the repair parts problem 
which had resulted, 

The eleven manufacturers and the number of addi- 
tional models each is permitted to make follow: Atlas 
Car and Mfg. Co., 5; Baker Raulang Co., 4; Clark 
Equipment Co., 7; Crescent Truck Co., 2; Elwell- 
Parker Electric Co., 3; Erickson Special Equipment 
Mig. Co., 1; W. F. Hebard Equipment Co., 2; Ross 
Carrier Co., 2; Towmotor Corp., 1; Yale and Towne 
Mfg. Co., 7; Lift Trucks, Inc., 4. 


Conduit, Metallic Tubing and Raceways. The 
War Production Board has announced that restrictions 
on the installation of electrical conduit, electrical metal- 
lic tubing and raceways have been removed from Order 
L-225. 


Formerly, installations were permitted only for speci- 


fied end uses. Restrictions were imposed as a tem- 
porary measure to save critical materials. Their re- 
moval is now possible because the supply of the type 
of steel used in the manufacture of conduit, tubing and 
raceways has eased. 

The amount of metal (by weight) that may be used 
in the manufacture of this equipment, is still limited 
by L-255 on the basis of the amount used in 1941. The 
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AUTOMATIC NUT TAPPING MACHINE 


For class 3-4-5 threads this fully automatic 
nut tapping machine delivers four nuts simul- 
taneously to four tapping stations by means of 
two hopper feeding mechanisms. A develop- 
ment of Bodine Corp. 

Outstanding among the features of this ma- 
chine is the lead screw precision control of all 
four spihdles, operated simultaneously by one 


segmental gear drive which starts taps at slow 
speed then reverses at double the tapping speed. 
Thus, four precision-tapped nuts are produced 
per stroke. Interlocks prevent starting of any 
motors in wrong sequence and make certain 
that the blanks are in correct working posi- 
tion before taps can operate. Maximum pro- 
duction 9000 precision tapped nuts per hour. 
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TWO STATION RF. 
ELECTRONIC HEATING 


Having a normal frequency of 450,000 
cycles and a 20 kw. output capacity, 
this two-station radio frequency elec- 
tronic heating machine of the Ohio 
Crankshaft Co., can be independently 
operated at the same or widely differ- 
ent frequencies. Manual controls for 
use during setups can be switched to 
automatic for production runs once 
the heating cycle is determined. The 
power output control includes plate 
voltage, grid drive and grid bias va- 
riation. Meters include grid plate 
and radio frequency tank current. 
The grid bias control, a rheostat that 
offers fine and coarse control, has a 
convenient position on the front meter 
panel. The tubes are air-cooled and 
water-cooled. A forced air-cooling 
system is also included. 


DOUBLE VERTICAL 
SPINDLE GRINDER 


For the finish grinding of auto- 
motive and aircraft piston rings, 
seal rings, snap rings, ball bearing 
races, etc., this grinder of Charles 
H. Besly and Company will finish 
grind automotive size piston rings 
at the rate of 250 per min. per 
pass. Pieces are held within 
0.0002 in. for size and 0.0001 in. 
for parallelism. Six to 10 micro 
inch finish is secured. 

The main spindles are driven 
by two 10 hp. totally enclosed ball 
bearing motors. Dressers for 
truing up the wheels are elec- 
trically driven. Compensators 
for moving the wheels to take 
care of the normal wear on them 

are also motor driven. 





This high-speed, high pressure, die 
casting machine of Lester Engineer- 
ing Co., is one of two new designs; 
one for zinc, the other for aluminum. 

The zinc machine makes 400 to 500 


















MOBILE SUB-STATION 


Capable of supplying power for a 
fair sized town, this 2500 kva. mobile 
unit sub-station built by the General 
Electric Co., weighs 24 ton, is com- 
pactly mounted on a 12 wheel trailer 
and can be towed at speeds up to 35 
mph. to points of emergency. 

The complete sub-station includes 


> 
a 


DIE CASTING MACHINE 


shots per hour, depending upon size 
of casting and its rate of chilling. 
Injection pressures range from 2200 
psi. for a 4 Ib. casting, to 1400 psi. for 
a 6 lb. casting. 

The aluminum machine differs in 
that it has a cold chamber injection 
system with pressures up to 20,000 
lb. psi. Both machines include three 
automatic timers to control die move- 
ment cycle and metal injection cycle. 


transformer, fuses and disconnecting 
switches, oil circuit breakers, lightning 
arresters, and metering equipment. An 
important feature is a retractable high- 
voltage disconnecting switch which 
permits spreading the phases apart 
to obtain necessary electrical clear- 
ances when operating at the highest 
voltage, and returning them to normal 
to meet road clearances. 

The unit can be used to transform 
power from circuits of 52,800—26,400 
or 13,200 on the high-voltage side, and 
circuits of 2400, 4160, 7200 or 12,470 
on the low-voltage side. 
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TIMER TEMPERATURE CONTROL 


Designed specifically for large buildings, this 
heat timer temperature control may be used 
to circulate steam or hot water, or with hand- 
fired coal installations and it consists essentially 
of three elements; an outdoor element, or 
thermostat and heater combined; the indoor 

» OE element and the control panel. 
pep When the heating plant has circulated heat 
ies to all points in the building, the indoor ele- 
amen ment signals to the control panel that the 
actual timing of heat to the building can 
la ee start. The control panel then allows a small 
sieeven r a a timing dial to start rotation and simultaneously 
permits low-voltage electric current to flow to 
a small electric heater which is in thé housing 
of the outdoor element. When the outdoor 
element is satisfied, the control panel turns the 
heat off but the small timing dial continues to 
run for the balance of its cycle and prevents 
the heating system from starting again until 
that cycle is completed. A product of Heat- 

Timer Corp. 


FARM FREEZER 


This Ben-Hur Manufacturing Company 
farm freezer was styled by Industrial 
Designer Brooks Stevens and features a 
flat, table top with inset base which fol- 
lows the most modern of kitchen equip- 
ment. The cabinet is made of all steel 
construction, thickly insulated. It is a 
full 6 cu. ft. model with a 2 cu. ft. freez- 
ing compartment. The unit will easily 
store 200 lb. of food. 





ADJUSTABLE SPEEDS 
BY MOTOR CONTROLS 


BY G. H. HALL 


MECHANICAL ENGINEER 


ANY products depend for their successful use 
upon the ability of the operator to adjust the 
rpm. of the driving motor to the specific speed 

at which the product should be operated. Such adjust- 
ment of speed may be obtained for either dc. or ac. 
motors. The methods by which this may be done dif- 
fer for each type but there are some broadly applicable 
basic principles. 

In this connection the difference between a variable- 
speed and an adjustable-speed motor should be em- 


phasized since these terms are often incorrectly applied. 
An adjustable-speed motor is one whose rpm. may be 
adjusted at will, between certain limits. With a vary- 
ing-speed motor, the rpm. fluctuate inversely with the 
load, ordinarily decreasing as the load increases. This 
loss of speed is, in most types of motors, comparatively 
small so that motors having this characteristic, but with- 
out means of speed adjustment, are usually referred to 
as constant speed machines. To a limited extent all 
motors, except synchronous, are varying-speed ma- 
chines but their drop in speed is dependent wholly 
upon the loading rather than upon any function of con- 
trol. Alteration of the speed of adjustable-speed motors 
is obtained by the employment of certain control ele- 
ments, the design of which depends upon the type of 


BASIC TYPES OF CONTROL FOR ADJUSTABLE-SPEED MOTORS 


DIRECT-CURRENT 





Type of Control 


With Series-Wound 


Armature Resistance 
Motors 


With Shunt 
pound Motors 


Field Resistance and Com- 


| 
| 


Effect on Speed 


Reduction to 50% of 
Base 
Increase to 300% of 
Base 





With Shunt and Com- 
pound Motors 


Combined Armature and_| 
Field Resistance 


Variable-Voltage With Motor-Generator 





Magnetic 





With Magnetic Clutch 


Reduction to 50% of 
Base 
Increase to 300% Base 


Reduction to 25% Base 
Increase to 300% Base 


Reduction to Standstill 
Increase to Driving 
Motor Speed 


Typical Specification Points 
Cranes, Hoists, Mixing Machines, Stok- 
ers, Machine Tool Accessories, Broaches 


Machine Tools, Packaging Machines, 
Printing Presses, Fans, Blowers, Boring 
Mills, Special 





Punch Presses, Fans, Blowers, Pumps, 
Textile Machinery, Laundry Machinery, 
Oil Pumps 


Machine Tools, Extractors, Planers, Milling 
Machines, Process Machinery, Embossers 


Textile Machinery, Printing Presses, 
Blowers, Conveyors, Paper Machinery, 
| Process Machines 








Constant Horsepower 


Pole Grouping Constant Torque 


Adjustable Torque 


With Wound-Rotor 


Secondary Resistance lehac 


Frequency-Changing With Modtor-Generator 


With Brush-Shifting 


Brush-Shifting Mitheaiend 


With Power and Control! 


ALTERNATING-CURRENT 


Reduction to 33% of 
Base 


Reduction to 50% of 
Base 


Reduction to 50% of Base | 
Increase to 200% of 
Base 


4 :1 Speed Range 


Reduction to 20% of 


Machine Tools, Wood Working Machines, 
Drills 


Printing Presses, Reciprocating Pumps, 
Mixers 


Fans, Blowers, Centrifugal Pumps 


Hoists, Punches, Shears, Elevators, Con- 
veyors, Fans, Blowers, Pumps, Cranes, 
Presses 


Wood Working Machinery, Routers, 
Tenenors, Planers, Matching Machines, 
Lathes, Drills 


‘Hoose Pumps, Cement Kilns, Stokers, 
Laundry Machines, Textile Machinery, 
Calenders 


Lathes, Bottling Machines, Metal Saws, 


Electronic 





Mechanical 
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Tubes 


| 


Base 
Increase to 300% of Base 


Web-fed Printing Presses, Textile Ma- 
chinery 





With Change Gears 





In Accordance with Gear 





Ratios 


All kinds of Machines Using Speed Ad- 
justment 
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SERIES FIELD 
iF USED 


IF SERIES FIELD 1S NOT USED CONNECT A2 TO A2 


IF SERIES MOTOR IS USED MAKE NO CONNECTION | 
TO FIELD TERMINAL 


Typical arrangement for armature resistance 
control of dc. motor. 


motor, the method by which the adjustment is to be 
made and the conditions under which the motor will be 
called upon to operate. 

The principles of the various types of adjustable- 
speed control will here be considered but there are also 
a few special types of control the enumeration of which 
will be omitted. The usual methods of motor speed 
adjustment function upon different principles for dc. 
and ac. and the methods by which they act will require 
separate consideration. 

With direct-current rotating apparatus, the speed de- 
pends upon two principal factors which are: the voltage 
of the current applied to the armature and the strength 
of the fields. Speed control of dc. motors must be 
considered from the standpoint of the two main types: 
the series-wound and the shunt-wound: also the effect 
of the control on a machine having the characteristics 
of both types of windings as found in the compound- 
wound. . 

The speed of a direct-current, series-wound motor 
is effected by the voltage of the current that is applied 
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HERE are enough different ways 

to secure adjustable operating 
speeds, electrically and mechanically, 
that the hardest pressed engineer-de- 
signer need not be without a solution 
to the problem of gaining just those op- 
erations that the product design re- 
quires. This discussion of ways and 
means is confined to electrical methods. 


a 


to the armature and this voltage may be influenced by 
the amount of resistance that is introduced into the 
armature circuit. This is known as armature control 
which may be employed where the reduction of speed 
from normal is not very great and the regulation of 
speed from light loads to full load is of comparatively 
secondary importance. The greater the amount of re- 
sistance introduced into the circuit the poorer the regu- 
lation, that is, the drop in speed due to-any change in 
load is more pronounced. Such method is employed 
for the control of speed of hoist and crane motors and 
other applications where the demand for power is likely 
to have considerable variation. As the resistance is 
introduced into the armature circuit, the speed is de- 
creased and this in turn decreases the counter electro- 
motive force and permits more current to flow through 
the armature with a corresponding increase in torque. 
At the same time, since all of the current in the arma- 
ture also flows through the field windings, the result of 
thus increasing the armature current also results in an 


DC SHUNT MOTOR 
PB SPEED CONTROL 


STATION 


ELECTRICAL MANUFACTURING 








THREE PHASE, FOUR-SPEED, TWO-WINDING 


TI4 
T13 T3 TI3 
; "5 Ke She we 
TG TI 
T6 TI7 Tie 5 Tié 
Tl2 


CONSTANT TORQUE 


SPEED IL, jL2 {Ls OPEN HOGEIHER! 
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ALTERNATIVE 
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Stator connections for multispeed, polyphase induction motors. 


increase of the field strength which, in its turn, con- 
tributes to an increase in the torque. Such action es- 
pecially suits the series motor to handling temporary 
heavy loads and to starting under heavy overloads but 
such a motor is not generally desirable for machine tool 
or similar product operation due to the factor of unstable 
speed regulation. 

The exact speed of a series-wound motor, under 
loaded conditions, is not readily calculated since it is 
subject to these conditions to a far greater extent than 
a shunt-wound machine. In general, a heavy load will 
reduce the speed to a greater extent than that indicated 
by the introduced resistance while, if the load is ex- 
tremely light, the motor speed will be high and any 
amount of resistance will not reduce it to a great extent. 


ONNECTIONS (A) for an electronic 

control of a dc. motor operating at ad- 

justable speeds from an ac. supply. B— 

Torque-horsepower characteristics obtain- 

able with armature control or field control 
under the electronic system. 


vA ere 
CONTROL : TROL 


PER CENT BASE SPEED 
S&s 


PER CENT RATED HP 
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Since a heavy load or an overload will bring the speed 
down but at the same time increase the torque, this type 
of motor is particularly suited for application to such 
products as involve intermittent loading and difficult 
starting conditions. 

As the fields of direct current shunt-wound 
motors are usually excited by connection across the 
main line, or from a separate source of excitation, any 
change in the amount of current flowing through the 
armature does not materially affect the field strength 
which remains practically constant under any load con- 
ditions. If the field strength of a shunt-wound motor 
is decreased, by introduction of resistance into the field 
circuit, such decrease results in corresponding increase 
in the motor speed and a reduction in motor torque. 

This principle is the most generally used method of 
de. motor control and is employed in the majority of 
shunt-wound motor applications. By making the fields 
of suitable capacity, and the introduction of commutat- 
ing poles, speed ranges of 2:1 up to 4:1 are common 
practice while much greater ranges are obtainable by 
the use of special field windings. 

Shunt-wound motors having their speed controlled 
by field regulation are employed for the operation of 
many types of products when a wide speed range is 
required and a stable speed regulation is a desirable 
characteristic. 

Products to which such motors are particularly suited 
are, machine tools, printing presses, laundry machinery, 
centrifugal pumps, ventilating fans and blowers. 

Controllers for use with motors having their speed 
adjusted by either armature resistance or field strength, 
may be classified in general, depending upon the method 
by which they are operated, as: 

Manual—which are operated wholly by hand. 
Semi-magnetic—which have part of their functions 
(Continued on p. 216) 
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WHEN SHALL WE GET 


BY WILLIAM A. TRIPP 


CONSULTING ELECTRICAL ENGINEER 


ae has heard of the air-conditioned 


home. But—startling thought—how many have 
actually seen the best equipment so far developed 
for even the crudest form of treatment. 

And, even the best equipment so far developed falls 
far short of what can be done. The sales of household 
appliances such as mechanical refrigerators, labor sav- 
ing machines, automatically operated heating equip- 
ment, combination radio-phonographs, and the like 
prove that the public will pay out in large quantities for 
those things that will make the home a more livable 
and beautiful place. 

What, therefore, is the best in air conditioning, and 
can it be made available reasonably? The scope of this 
discussion will be limited to the first part of that ques- 
tion; and a big enough subject it is in itself. A little 
consideration reveals an astonishing extent and variety 
to the ramifications of existing knowledge on the sub- 
ject. It does not stop at what is popularly known as 
air conditioning, but soon becomes involved in such 
branches of medical science as human metabolism, the 
transmission of and resistance to disease and matters 
of general health. With the application of this knowl- 
edge the treatment of air will be put on the same 
footing as other sciences. The home of the future will 
be not merely air-conditioned, it will be “climatized.” 

Features which are required to produce the fully 
climatized atmosphere must perform the following 
functions: - ‘ 

Produce a comfortable temperature 
Produce a comfortable relative humidity 
Remove objectionable suspended matter 
Maintain proper oxygen content of the air 


Reduce germ content of the air 

Produce a beneficial.ozone content 

Remove objectionable odors and 
substitute a pleasing one. 

Some of these features will be readily familiar, while 
others may seem less so. They are perhaps listed in 
the order of their popular familiarity. But even the 
most familiar ones will assume greater significance 
when viewed in the searching light of real air treat- 
ment facilities. 

Temperature. The early viewpoint of air condition- 
ing contemplated primarily a cooling process. Heating 
was already provided in the normal course of events. 
Growth of automatically controlled heating methods has 
gradually brought about a combination of the two ideas 
as is seen in industry and homes may follow this lead, 
as, indeed, is the conviction of many forward-looking 
designers. 

There is actually a slow revolution taking place in the 
science of home heating. Here again automatic equip- 
ment has exerted a strong influence, but it is an influ- 
ence not so much of a’ direct nature but rather that it 
has freed the entire heating plant of the limitations of 
the older forms. The fuels perforce remain the same; 
coal, oil and to some extent coke and gas, with the 
trend toward greater use of those fuels which lend them- 
selves to automatic mechanical operation. The adapt- 
ability of oil and gas are self-evident. 

In coal we see a trend away from the larger sizes to 
the smaller which work better in mechanical stokers 
and furnaces with artificially produced draft. This 
change has extended to the heat carrying medium and 
the form of the heat distributing and dissipating equip- 
ment. The resurgence of the hot air furnace with its 
adjunct of blowers to properly allocate the heated air is 
one example of this. The unit heater, either piped for 
steam or hot water or direct oil-fired, with its individual 
blast fan is another example. 

In view of the original concept of air conditioning, 
which concerned itself primarily with cooling, it may 
seem odd to devote so much space to the subject of 
heating. But in this lies the particular significance of 


OT, you may safely assume, until 
every variable that goes to make 

up an atmosphere is fully controlled to 
reasonably close limits under all im- 
posed influences for change. Well, that 
is air conditioning as you may see it. 
Consulting Engineer Tripp defines the 
field and offers some stimulating and 

practical suggestions. 
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‘REAL AIR CONDITIONING? 











the current trend. A moment’s consideration of the na- 
ture of the changes discussed in connection with heating 
will reveal that these changes have made the application 
and form of heating equipment take on more of the 


appearance of cooling equipment. What has happened 
is that the increasing use of cooling equipment has ex- 
erted a strong influence upon the heating equipment. 
This has progressed to the point that in numerous in- 
dustrial applications they have actually become one and 
the same, functioning as one or the other according 
to daily needs. 

There is no doubt that the greatest economies of in- 
vestment and space requirements are obtained with such 
a combination. The maker of air conditioning equip- 
ment for the home should, therefore, recognize this 
trend and look to the entire field of both heating and 
cooling as his proper field. It makes no difference what 
fuel is used for heat and what absorption method is 
used for cooling, or what allocation system is used, the 
two functions should be combined. What is more to 
the point, the manufacturer who gets the business will 
be the one who gives the user both at the same time for 
little more than the price of one individually. 

Humidity. The problem of humidity is primarily 
one of control, although improvement can be made in 
the matter of application also. The requirements of 


humidity itself have been fairly well recognized for some 
time: that reduction of humidity is as necessary to a 
proper cooling effect as is reduction of temperature ; 
ind, conversely, have been incorporated into air condi- 
ioning in commercial applications, the former more 
Dehumidification has also been 


widely than the latter. 
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OSTWAR products for the con- 
ditioning of air will have to 
supply far more than (A) heat, circu- 
lation, filtering and moisture. B—Ac- 
cording to Consulting Engineer Tripp 
cooling and heating for comfort will be 
A combined functions but cooling units 
are likely to call for more than just a 

filter in any event. 


applied in home equipment, but the use of humidity in 
home heating is still in the horse and buggy stage. In 
fact, the old style hot air furnace with its water cham- 
ber, actually dating from that romantic era was a 
closer approach to the problem on a broad and simple 
basis than anything that has been offered for general use 
in recent times. This lack of moisture in the home dur- 
ing the heating season is more harmful than it is gen- 
erally given credit for being. The drying effect on 
human tissues undoubtedly disturbs their natural func- 
tioning, probably rendering them less resistant to 
disease organisms. The general dryness of everything 
about the house permits germ-laden dust to be stirred 
up more easily. On the side of plain economics, the 
dry heat causes furniture to warp and open at the seams, 
and weakens the joints by drying the glue in them. 
However, while it is thus clear that much still re- 
mains to be done in the application of humidity in home 
air conditioning, the real problem will be encountered 
in correct control. Reliable automatic measuring and 
adjusting devices must be utilized. The problem is not 
so serious in commercial applications for an attendant 
with some degree of skill is usually available, although 
often too much is left to his judgment. For home use 
even less must be left to the judgment of the individual. 
The ideal solution would be to make it entirely auto- 
matic, the only control being an adjustment by which 
the user can set it for the range best suited to his par- 
ticular requirements, and then leave it alone. It is a 
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peculiarity of the American people that they will 
not allow themselves to be bothered with continu- 
ally making adjustments on something in daily 
use in their homes. If something does not run 
perfectly satisfactorily by itself, it comes out and 
is replaced by something that does. Home air con- 


ditioning must not make the mistake of failing to recog- ° 


nize this fully. It must provide humidity controls 
which will automatically establish conditions very close 
to the optimum moisture content for all occasions, day 
in and day out, throughout all seasons. 

Only a little imagination is needed to conjure up the 
manifold benefits that become possible. Think of en- 
joying the fresh early spring air without its attendant 
dampness! Then there are those annoying static elec- 
trical sparks encountered in the dryness of heated 
homes opulent enough to afford rugs which produce 
such effects, which proper moisture content will elimi- 
nate. No doubt many more benefits will occur to the 
reader as time progresses. 

Dust. All kinds of objectionable suspended matter 
are to be included under the subject of dust. For in- 
stance, there is the soot or smoke nuisance. The apart- 
ment house builder should concern himself with this 
problem. Of course, this problem should be attacked 
at the source also. Our cities are woefully lacking in 
this regard. Technically, there is no excuse for this 
condition, for we have at hand equipment which is prac- 
tically 100 per cent effective in the elimination of sus- 
pended matter from air. The same equipment, adapted 
as to form and scale, can serve at both ends of this prob- 
lem, so that lacking a general attack by the public on 
the production of smoke, the individual can go a long 
way toward proper purification in his local atmosphere. 
He would want to in any event, for the dust problem is 
not limited to smoke. 

Just plain dust, of a variety peculiar to the particular 
locality, is a problem in all places, whether urban, sub- 
urban or rustic. The home itself adds its share from 
within, produced in the first place by the wear and tear 
due to human activity, and then stirred up and spread 
about by the same agency. The home also makes its 
own contribution to the smoke nuisance by way of cook- 
ing fumes and the consumption of tobacco. 

These problems can be adequately controlled by the 
proper use of .elimination equipment contained in the 
air conditioning apparatus. It should be so located as to 
act on both freshly introduced air and recirculated air. 
The solution brings with it its own problems, how- 
ever. There is the problem of cleaning the eliminator. 
This must be arranged for in such a manner that the 
home user can do it’ when the spirit moves him, and 
that the act of cleaning and the irregularity of the inter- 
val between cleanings will not interfere with the satis- 
factory operation of the apparatus. 

Then there is the matter of cleaning the ducts leading 
from the rooms to the equipment. They will gradually 
accumulate a considerable deposit and will constitute 
something of a problem in long term maintenance. This 
may be particularly so in the case of any ducts used to 
carry off cooking fumes from the kitchen, as the de- 
posit in these ducts will have a high percentage of 
grease, and constitute a fire hazard. Insurance com- 
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panies are already acquainted with this hazard in the 
case of restaurant kitchens and the like, and the home 
air conditioning companies will have to recognize it. 
Perhaps all these problems will yield to technical solu- 
tions. Perhaps they will be met by a system of main- 
tenance sold with the equipment. 

Oxygen Content. So far, the features discussed 
are those which are usually thought of in connection 
with air conditioning, although it is hoped that some 
pertinent thoughts have been offered. The remaining 
points to be taken up have to deal with some of the less 
widely recognized aspects. While provision for an ade- 
quate supply of oxygen is the first requirement of a 
ventilation system, and as such is included in any air 
conditioning program, it is believed that the approach 
will be so much more scientific that it seems appro- 
priate to touch on it briefly before proceeding to the 
other points. 


OXYGEN FOR BREATHING 


ESPITE the fact that it is one of the most im- 

portant functions of the process, control of oxy- 
gen supply remains bound by the crudest of rule-of- 
thumb methods. The usual practice is to add a per- 
centage of fresh air to the recirculated air. This is 
probably good enough for commercial applications 
where the room use is predictable and does not vary 
much. But in the home, where the occupancy may vary 
from zero to over a dozen persons for even a relatively 
small room in a short time, such rough methods are un- 
satisfactory. The condition is like the demand on a 
boiler in a power plant, but it is noteworthy that, where 
the problem touches the pocketbook of the user, the 
combustion equipment manufacturers have devised 
elaborate means for determining the products of com- 
bustion and regulating the supply of air to the fur- 
nace, to produce good furnace efficiency over the full 
range of capacity of the boiler. In like manner, effec- 
tive air conditioning will have to provide reliable means 
for measuring the products of human combustion and 
varying the operation of the equipment as required, with 
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ERM killing lamps, instead of being dis- 
G tributed throughout living and working 
areas, are likely to be integrated within the 
air conditioning system. A—Early type of 
germicidal lamp for threshold protection. B— 
Pioneering installation in a cafeteria. C—This 
ultra violet lamp appeared in a pre-war wash- 
ing machine to “bring sunshine into the laun- 
dry.” D—Packaged subassembly of ultra 
violet germicidal protection. 


full capacity available for the maximum demand. Some 
method of producing and introducing pure oxygen in 
optimum amounts may provide an effective solution. 

Germicidal features. With the introduction of 
equipment to reduce the germ content of air, we come 
to a consideration of the really new ‘aspects of air con- 
ditioning. This is truly a laboratory development, the 
result of researches carried on by individual scientists on 
the effects of light rays upon germs. There was found 
to be a band of ultraviolet radiation, in the vicinity of 
2600 Angstroms, which is distinctly lethal to many 
germs and low order organisms. By a simple process 
of irradiation, or letting light in this range of wave- 
lengths fall on these organisms they are utterly 
destroyed. Seen under the miscroscope some germs 
appear to swell up until they burst and practically dis- 
integrate. Another demonstration, on paramecia, cer- 
tain of which while not germs, are harmful to man as 
an infesting agent, shows these organisms to curl up and 
fry, to their destruction. The action is rapid, requiring 
only a few seconds to effect a substantial reduction of 
germ count under the action of an easily produced con- 
centration of the proper wavelength. 

Commercial opplication has developed rapidly in sev- 
eral useful directions built around the so-called germi- 
cidal lamp now produced in more or less standard 
form by the lamp manufacturers. It is now possible 
to state your requirements as to volume and rate of air 
change, and these manufacturers can tell you just how 
much germicidal capacity you need and how to apply 
t to your air system. The process is surprisingly ef- 
ective at little cost, except to the germs. Just to illus- 
trate, although the case is not strictly applicable to home 
air conditioning, it has been found that the use of ger- 
micidal lamps in conjunction with commercial food 
refrigeration so reduces food spoilage that storage tem- 
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perature can be raised to such an extent that a substan- 
tial reduction in the power bill can he effected. The 
higher temperature has a further beneficial result, in the 
reduced dehydration of the storei foods. It may be 
that the new home refrigerators will all have their 
built-in germicidal unit. 

Results in the application of air conditioning appear 
to be no less attractive. Tests conducted in schools have 
indicated a reduction in contagious diseases among 
children where classrooms have been equipped with 
germicidal lamps. . A series of tests involving the irra- 
diation of floor areas in a hospital show a marked re- 
duction in the gerin content of the room air. It is of 
importance to note that irradiation of the floor areas 
was more effective than irradiation in any other man- 
ner, thereby establishing the floor as the greatest germ 
collector source. 

The application of these facts to home air condition- 
ing should be clear, and the results self-evident. The at- 


.tack should be made on two fronts; one to reach the 


germs in their natural collecting places, such as the 
floor ; and the other to produce a germicidal effect upon 
the air before it is delivered to the rooms for use by the 
occupants. We can look forward to the day when we 
have eliminated those miniature home epidemics wherein 
a particular disease runs its course through many of 
the members of a household. 

We may even be able to eliminate that universal 
and virulent scourge—the common cold.. An adjunct 
to this process which should be found in every home 
would be a germicidal cabinet, in which such objects 
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as are brought into the home that are not adaptable to 
the ordinary cleaning processes like washing, may be 
placed for a specified length of time and thoroughly 
cleansed. Foods of the pastry class and the like could 
be treated in this manner. 

Ozone content. We used to hear a lot about ozone, 
but this simple item has lost its popular appeal in recent 
years. It may, however, be the subject of a revival, 
if air conditioning progresses to the point where its pos- 
sibilities are fully exploited. Ozone has long been 
known to have an effect on human metabolism, being 
beneficial in small dosages. Recent studies have ex- 
tended this knowledge. One authority has made a 
world-wide investigation of the subject, establishing an 
interesting premise for the greater activity of the people 
in the north temperate climates. 

It is noted that human energies appear depressed just 
before thunderstorms and experience a strong resur- 
gence after the storm strikes. The tests show the at- 
mospheric content of ozone to be abnormally low just 
before such a storm and very high after the lightning 
begins. These effects are said to be especially pro- 
nounced at times of tropical hurricanes. Following 
up this lead, world-wide measurements of average at- 
mospheric ozone content indicated a higher proportion 
in the north temperate zones. 

While many investigators of various conditions have 
attempted to prove their particular thesis by establish- 
ing a correlation. between some factor and the geo- 
graphical distribution of human energy, it may be that 
such distribution is no mere accident. In any event, the 


results correspond with facts which have been known 
for a considerable time about human metabolism. 

If such be the case, here is a means by which the 
ambitious person can increase his effectiveness. In- 
stead of coming home from a day’s work and resigning 


A 


himself to a long period of gradual rejuvenation in the 
oppressive atmosphere of a stuffy home unrelieved by 
modern treatment, it should be possible to rebound 
rapidly under the influence of a properly climatized 
atmosphere. Sustained activity in the pursuit of hob- 
bies, lucrative home side-lines, and the like would pro- 
duce enduring benefits. Moreover, this would not 
be a case of burning the candle at both ends; for if it is 
truly a matter of metabolism, it is more like the case o! 
an oil lamp. The output is increased by an increase of 
input and -rate of use, the human body being the re- 
ceptacle that holds the oil and makes it available at the 
flame, while not being affected in the process. 

Ozonation is simple and easily applied. In fact, 
one of the features previously discussed already has 
most of the necessary elements, and perhaps actually 
produces a certain amount of ozone in normal opera- 
tion. This is the dust eliminator. These machines 
operate on high potential to ionize the suspended mat- 
ter. A certain amount of ionization must occur in the 
air passing through them, and ozone is usually pro- 
duced when air is ionized. In any event, it should be 
no trick to produce the desired effect.- The main prob- 
lem will be to deliver the ozone to the point of use in 
the proper concentration, for ozone is a tricky sub- 
stance, having a short and unstable existence, and can be 
harmful in excessive quantities. 

Odors. The problem of odors is both an old and a 
new one; and its treatment may be expected to follow 
both conventional patterns and new approaches. Most 

(Continued on p. 232) 


ILTERS have been greatly. improved from 
time to time. Strictly mechanical types 
include metal, fabric and (A) glass filament 
barriers. B—Electrostatic precipitating equip- 


ment eliminates fine dust from circulating air. 
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SPECIAL TRANSFORMERS 
FOR: ELECTRONIC WAYS 


HOSE types and styles of transformers used in 
£ general electronics and communication engi- 

neering are very numerous. In fact, the vast 
majority of types of such transformers are custom 
built, partly because of the hundreds of different kinds 
of tubes used in various electronic and transmitter- 
receiver designs and the fact that such transformers 
are used in all regions of the world, thus presenting new 
problems in design and construction. In addition, each 
type of transformer generally has some characteristic 
needed to accomplish a particular result in connection 
with overall system performance, such as frequency 
peaks, bandpass limitations, etc. The war has, of 
course, had a pronounced influence on all types of trans- 
former design. 

One transformer manufacturer has engineered more 
than 5,000 designs. Another reports engineering about 
4,000 different styles and types for customers since 
January, 1939. Others of the many transformer 
manufacturers report ‘quite similar experiences. 
Thousands of already engineered types will be found 
in the files of engineering departments, besides those 
which may be listed in catalogs, especially those sold 
for replacement. Thus the transformer user can obtain 
substantially any style and type of transformer required. 

For the foregoing reasons, it is evident that descrip- 
tions and dimensions of specific transformers can be 
given only in a very general manner in this article. 

Among the types of transformers used in electronic 
devices are those for neon signs, portable x-ray units, 
spot-welding equipment, oscillographs, geophysical 
apparatus, television equipment, and picture recorders; 
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ARTIME production by suppliers 

of transformers for integration 
within various electronic products has 
only emphasized the highly individualis- 
tic requirements of those who specify 
such components. To a major degree, 
it is a field of custom-built parts with 
anything more than limited standardiza- 
tion improbable for some time to come. 
Here, therefore, are definitions of basic 
types with indications of how and why 
they are specified for certain functions 
but with details left to further develop- 
ment in collaboration with suppliers. 


phototube devices, as for door openers, drinking foun- 
tains, counters, humidifiers, turbidity detectors, ‘smoke 
recorders, color apparatus, etc.; telemetering systems, 
humidity control, phase control, inverters, voltage regu- 
lators, temperature control, register control, etc., and 
sound systems, as for public address, theaters, radio 
receivers, etc. 

Transformers are generally classified as core-type 


GOME typical radio transformers. A— 
Reactors of various sizes.. B—Plate trans- 
formers. C—Power transformer. D—Audio 
packs consisting of reactors, output, trans- 
formers and capacitors. E—Bendix 
radio photograph of transformer 
showing construction and character 


of assembly. Such spot checks on 
the production line insure quality 
maintenance. 





and shell-type transformers. In the core type, the 
coils are mounted upon a substantially continuous or 
closed ferromagnetic core. In the shell type, the steel 
core is assembled within and around the coils. Funda- 
mental equations are substantially the same for both 
types, however. Some designs are simple, while others 
are more complex, involving astatic balance, as well as 
the use of electrostatic and magnetic shields and also 
lead shielding. 

Some transformers, as those for neon signs, have high 
leakage reactance to prevent excessive current under 
otherwise abnormal loads. Others, as those used in 
communication, have minimized leakage reactance as 
well as shielding of various kinds. Vibrator trans- 
formers for operation from a storage battery have 
coarse-wire primaries, often wound over the secondary 
next to the core. 

Driver transformers for radio transmitters, used to 
couple a stage of amplification to a power output stage, 
operate differently than ordinary transformers in that 
their secondaries draw varying amounts of load de- 
pending upon the part of the grid cycle of the output 
stage that they are operating. Thus if a driver trans- 
former is driving a bias class B stage over a part of the 
grid cycle, the secondary of the transformer supplies 
no current at all. When the zero bias condition is 
reached, however, current begins to flow and it reaches 
a peak at the maximum swing of the grid voltage. 
Therefore it is necessary that these transformers have 
low regulation and at the same time be highly efficient. 
Low leakage reactance and correct turns ratio are im- 
portant in driver transformers. 

In contrast to the driver transformer, the constant 
voltage transformer delivers a constant voltage within 
+1 per cent from a power line whose voltage varies as 
much as +15 per cent. For example, drive-in and other 
theaters in rural districts where there are substantial 
voltage fluctuations have been unable to operate sound 
equipment without constant voltage transformers which 
have no moving parts since the principle of operation 
embraces: two separate or combined transformers 
wherein one leg becomes at least moderately saturated, 
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UPER-THIN trans- 
former steel plays an 
important part in wartime 
radio-detecting devices of 
great military importance. 
These radio transformers 
(A) use a sheet about half 
as thick as the paper upon 
which this magazine is 
printed. Cores may weigh B_ 
as little as one-fifth ounce. 
B—tThis filament and plate transformer of 
thin sheet construction rates 115 volt, 65 va. 
at 60 cycles. C—Sealing the small-size, light- 
weight units is a special problem. 


a condenser sometimes being connected across a coil on 
this leg. These transformers, commercially available 


in ratings from a few watts to 25 kw.,-are widely used 
in connection with plate and filament transformers. 
Industrial electronic and communication trans- 
formers are generally classed as power and audio 
transformers, the former usually operating on commer- 
cial system frequencies and the latter on sound fre- 
quencies. They may be of either the core or shell type 
and with either open or encased frames. Although 
industrial-type transformers have been designed with 
the thought that they should be, as far as practicable, 
adapted to industrial <pplications, a substantial portion 
of the designs are not particularly adapted to industrial 
applications as much as to communication equipment. 
Power transformers designed to furnish plate and 
filament requirements of amplifiers, receivers and ex- 
citer stages of transmitters are quite similar whether 
used for general electronic apparatus or for communi- 
cation purposes. Radio power transformers step up 
the ac. service voltage for rectification by vacuum tube 
to de. for application to the grids dnd plates of tubes 
after filtering; supply step-down voltage to the filament 
of the rectifier tube, and also the filaments or heaters 
of the tubes employed, thus requiring at least three 
windings besides the primary. Combined plate and 
filament transformers are available with primary volt- 
ages ranging from 100 to 125 volt, 50 or 60 cps., for pre- 
amplifier service, with or without hum-balanced con- 
struction with dual coils symmetrically arranged to 
neutralize stray fluxes; for low power and receiver 
service, with or without hum-balanced construction ; for 
oscillographs, and for high power amplifier service. 
There are also bias supply and field supply types. 
Separate plate transformers and filament transform- 
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ers also are used. Autotransformers, employed as 
power transformers, are very economical for operating 
110 volt equipment from a 220 volt line. In some 
makes, all radio power transformers have static shields 
which are grounded to the case and core. 

Audio transformers comprise input transformers 
which usually operate between magnetic pickups, etc., 
and the first amplifying tube; interstage transformers 
operating between vacuum-tube stages of an audio 
amplifier, and output transformers which operate be- 
tween the last vacuum-tube stage of an audio amplifier 
and the load circuit. Thus audio transformers couple 
the plate or plates of an amplifier stage to the grid or 


grids of the next stage where grid current is not drawn, 
whereas a driver transformer couples the plate or plates 
to the grids of an amplifier stage in which the grid 


REATED with an impregnant which 

offers high resistance to extremes of 
humidity and heat this transformer A is espe- 
cially suited for integration within radios for 
service in the tropics. Designed to resist the 
results of mechanical shock to which products 
in which it is used might be subjected, this 
transformer B has a case attached to sealed 
terminals and meets the Signal Corps 5-cycle 

immersion test. 
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PECIAL conditions in aircraft 

communication products call for 

special construction. A—Transmit- 

ter units with special lead-ins. B— 

Audio transformer for aircraft 
receiver set. 


current is drawn during a part of the audio cycle. 
Modulation transformers (also combined with driver 
transformers) couple the plate or plates of an audio 
output stage to a Class C rf. load. Low flux densities, 
low resistance windings, and extremely close coupling 
contribute to very low distortion. 

Input, output, line and microphone transformers often 
have electrostatic shields between primary and sec- 
ondary. Besides having balanced windings, some low 
level audio transformers have 6 alternate layers of high 
permeability and high conductivity material used as 
a shielding. 

Audio input transformers which couple a signal 
source to the grid or grids of a Class A amplifier stage 
are identified as “Low Impedance Source (Line or 
Mixer) To Grid”; “Microphone or Line to Mixer or 
Line,” and “Tube to Line or Mixer (Low Level).” 

Audio interstage transformers are identified by their 
connections, as “Single Plate to Single Grid”; “Single 
Plate to Push-pull Grids,” and “Push-pull Plates to 
Push-pull Grids.” One make of universal interstage 
replacement transformer, with split secondary and 3:1 


FFERING a variable inductance of plus 

90 per cent to minus 50 per cent this 

unit C weighs only 5 oz. and comes as a sealed 
component. Available in 19 sizes from 0.0085 
to 33.0 mean henry. Sealed transformer unit 
D with octal base. Representative of commu- 
nication types for within-the-chassis mounting. 
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Audio transformers built to Navy specifications. 


turns ratio, will perform all of the foregoing couplings. 
The dimensions are: Width, 2% in.; depth, 2% in., and 
height, 234 in. The weight is 1% lb. 

Audio output transformers, for coupling audio power 
amplifier tubes to a loud speaker voice coil or line, have 
such identifications as “To Line or Speaker (High 
Level)”; “Universal to Tube or Line’; “Universal 
Line to Voice Coil”; “Multiple Tap,” etc. ‘Advantages 
of multiple taps are that correct or matching impedances 
may be obtained by changing taps. 

There are other types of audio transformers, as pre- 
amplifier transformers (not used so much as formerly) 
to make the amplifier operate from a pickup and cord 
should that be preferable. 

Broadcast audio transformers, especially, require a 
wide frequency range with uniform response, low wave 
form distortion, high efficiency, thorough shielding, and 
dependability. Many audio transformers are so de- 
signed that the response shall be within +1 db over a 
frequency range of about 30 to 20,000 eps. 

In general, multiple windings provide a large combi- 
nation of impedances without impairing the audio 
range of efficiency. A substantial reduction of hum 
pickup is assured by housing the transformers in cast 
cases of high permeability. Certain low level input 
transformers embody tri-alfoy shielding plus a cast 
housing to assure the minimum of hum pickup. Quad- 
ruple alloy shielding is also used. Maximum neutrali- 
zation of stray fields is accomplished by hum balancing 
coil structures. -High fidelity on every tap of a univer- 
sal unit, with no line reflection or transverse coupling, 
results from a balanced variable impedance line. 
Multiple-coil, semi-toroidal coil structures assure mini- 


mum distributed capacity and leakage reactance. Pre- 


cision winding ensures excellent balance of inductance 
and capacity with best impedance reflection. 


AUDIO CHARACTERISTICS 


UCH of the following information has been 

taken directly from various catalogs and indicates 
what kinds of audio transformers are listed as the 
regular stock. 

Low impedance to grid transformers, for applica- 
tions with low impedance mike, pickup, or multiple line 
to grid or to push pull grids or parallel mixer to grid; 
high level multiple line to push pull grids, and bridging 
line to single push pull grids, have primary impedances 
ranging from 2.5 to 5,000 ohm and secondary im- 
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pedances ranging from 50,000 to 120,000 ohm, ac 
cording to type. 

Mixing transformers, for mixing, low impedance 
mike, pickup, or multiple line to multiple line; three 
isolated lines or pads in multiple line, or mixing, lov 
impedance mike, pickup, or parallel mixer to multipl 
line, have primary impedances ranging from 2.5 to 501 
ohm, and with secondary impedances ranging from 5( 
to 500 ohm, according to type. 

The foregoing two general types of audio transform 
ers have a response of +1 db from about 20 or 30 t 
about 20,000 or 30,000 cps. and a relative hum pick-up 
reduction, as compared with unshielded, uncased condi- 
tions, from about —74 to —92 db, the latter figure being 
for those having quadruple alloy magnetic shields. 

Plate, crystal, photocell, and bridging to line 
transformers for application with single plate to mul- 
tiple line; push pull low level plates to multiple line: 
crystal microphone or pickups to multiple line (with or 
without internal equalizer) ; photocell, high-mu triode, 
diode or overbiased detector to multiple line, and bridg- 
ing transformer from 50 to 500 ohm line to multiple line 
have primary impedances ranging from 4,000 to 16,000 
ohm and secondary impedances ranging from 50 to 500 
ohm, according to type. These transformers have a 
response of +1 db from about 30 to 12,000, 20,000 or 
30,000 cps, according to type, and a relative hum- 
pickup reduction of about —74 db. 

Interstage transformers for application with single 
plate to push pull grids like TA3, 6L6, and 300A; 
single plate to single grid or to push pull grids; push 
pull plates to push pull grids (medium level), and 
bridging line to 1 or 2 grids, have primary impedances 
ranging from 5,000 to 15,000 ohm and secondary im- 
pedances from 25,000 to 135,000 ohm, according to type. 
These transformers have a response of +1 db from 20 
or 30 to 12,000 or 20,000 or 30,000 cps., and relative 
hum-pickup reductions from —50 to —-74 db, according to 
specific type. 

Output transformers to line and voice coil have 
primary impedances from 1,500 to 10,000 ohm, accord- 
ing to type, to match the following tubes: push pull 
245, 250, 6V6, or 2A5 A prime; push pull 2A3’s, 
300A’s, 6A5G’s, or 6A3’s; push pull 6B5, 6A6, 53, 
6F6, 71A, 59, 79, 89, class B46, and 59’s; push pull 
6L6’s self bias; push pull 6L6’s fixed bias or push pull 
parallel 6L6’s self bias, and 845 tubes class AB. These 
transformers have primary impedances from 1,500 to 
10,000 ohm, plate to plate, according to type, with a 
wide variety of secondary impedances from 1.2 to 500 
ohm, and a response of +1 db from 30 to 20,000 cps. 
Maximum level, from 36 to 42 db. 

High level matching transformers for high level 
line matching have primary impedances of 50, 125, 200, 
250, 333, and 500 ohm each in two types, and secondary 
impedances of 1.2, 2.5, 5, 7.5, 10, 15, 20, 30, 50, 125, 
200, 250, 333 and 500 ohm in each of the two types, 
with a response of +1 db from 30 to 20,000 eps. in both 
types. The maximum level is 15 watt in one type and 
30 watt in the other type. 

Fine wire audio transformers, especially, are subject 
to electrolytic currents from copper wire to ground 
in the presence of salt air and humidity. Although 
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IVERSITY is the characteristic of elec- 
tronic transformer designs. A—Some 
coils, transformers and chokes all built to the 
specifications of individual customers. B— 
Plate transformer (left) of 115 volt primary 
1815-0-1815 volt secondary. Choke of 10-12 
henries, (right) 300-400 milliamp. rating. 


these currents may be of the order of 1 microamp., the 
effect on fine wires is to eventually eat them apart. The 
best protection in all such transformers is to impreg- 
nate with a tough non-hygroscopic compound and then 
enclose the -entire transformer in a case or housing 
filled with a moisture proof, high melting compound, 
as required by Signal Corps and Navy specifications. 
Open frame transformers are sometimes protected with 
coatings that shield the coils against salt and moisture 
or atmospheric conditions. 

Although the present trend is to house all kinds of 
transformers, open frame transformers are available, 
especially for replacement. Whereas some _trans- 
former manufacturers state that they intend to continue 
to make only housed transformers in the postwar era, 
they also state that open frame transformers will un- 
doubtedly be offered by others where competition is 
keen. One manufacturer believes that all lower price 
domestic receivers, public address systems, etc., will 
continue to use the open type channel frame mounted 
transformers as previously. Some military equipment 


POWER SUPPLY UNITS 
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of a not too critical nature, such as certain training 
equipment, still uses transformers similar to the do- 
mestic radio receiver class of prewar transformer. 

No one type of housing is suitable for all trans- 
former applications. Thus drawn round cans effect 
small base dimensions with screw mountings. Drawn 
octagonal cans are simple in construction and permit 
compact mountings, as also do rectangular housings. 
Casings are also extruded and molded. Because 
transformer dimensions are not generally standardized, 
the overall and mounting dimensions given by one 
manufacturer may not be the same as those given by 
another manufacturer. An accompanying tabulation 
shows the dimensions and weights of one line of hous- 
ings with power or audio transformers enclosed. 

Both housed and open frame audio (except driver 
and modulation) transformers having dimensions rang- 
ing from 1 to 3 in. KX 1 to 3 in. KX 2% to 3%@% in. and 


SUCH UNITS as this are 

helping to restore com- 
munications in war areas. 
This large, metal plate type, 
power source for the charg- 
ing and floating of batteries 
has been constructed by the 
Federal Telephone and Radio 
Corporation. Capable of sup- 
plying a total of 14,410 watts 
of direct current from alter- 
nating current sources, it 
will be used to maintain 
telephone and telegraph cir- 
cuits in some reconquered 
cities whose power supply 
station has been damaged 
or destroyed either when 
under zttack or by the re- 
treating enemy. 

The unit contains, besides 
transformers and _ control 
equipment, two selenium rec- 
tifiers of 24 volt, 250 amp. 
capacity connected to two 


24-volt 440 amp. hr. storage 
batteries; two 130 volt, 19 
amp. selenium rectifiers con- 
nected to two 130 volt, 24 
amp. hr. batteries and two 
220 volt, 27 amp. selenium 
rectifiers connected to two 
220 volt, 36 amp. hr. bat- 
teries. 

The main supply of 3 
phase, 50 cycle ac., may be 
provided either from an out- 
side source or from one or 
both of two Diesel generator 
plants included with this 
equipment. The voltage of 
the main supply may vary 
between plus 5 per cent and 
minus 25 per cent of the 
rated value provided the un- 
symmetry of the phase volt- 
ages does not exceed 5 per 
cent. The frequency may 
vary slowly from 46 to 51 
cycles per sec. 





weighing from 34 to 2% lb. are common, whereas those 
of power, plate, filament, driver and modulation trans- 
formers, both housed and open frame, range from 2% 
to 946 in. X 1% to 14% in. XK 2 to 91%@ in. and 
weighing from 34 to 140 lb. in a large number of types 
and sizes. Reversible mounting of some housed trans- 
formers permits above chassis or subchassis wiring. 

Very small high fidelity audio transformers, known 
as “ouncer,” etc., used in hearing aid, aircraft, glider, 
portable, concealed service, and similar applications, 
are % in. diam. and 1%g¢ in. high. The weight is ap- 
proximately 1 oz. Two-ounce plug-in audio units, 1% 
in. diam. and 1% in. high, fit standard octal sockets. 
Miniature microphone cable transformers, 114 in. diam. 
2% in. long, and weighing 1 lb., are connected in series 
with the microphone and the amplifier input connector. 
They permit quick and efficient change from high to 
low impedance microphone input on any amplifier. 
Hum pickup is reduced to a minimum through the use 
of magnetic shielding. 

Because of the relatively high current and flux densi- 
ties which small power transformers must employ, they 
cannot have such generous overload capacities as the 
larger ones. 

Nevertheless, the seemingly present trend is to make 
mechanical and electrical equipment, including trans- 
formers, smaller, lighter, and more efficient. Except in 
very small transformers where the no-load to full-load 
regulation may be more important, size limitation is 
largely governed by the ability of a transformer to 
properly dissipate the heat produced through hysteresis 


OMMUNICATION units of 200 watt 
rating. A—400 cycle unit for aircraft. 
B—60 cycle type. 


and eddy current losses in its core and the i’r losses in 
its coils which, however, will withstand rather high tem- 
peratures when wound with glass insulated wire. 
For a given i*r loss, transformer size may be reduced 
by increasing the frequency or by reducing the core 
losses. Even with negligible core losses, not more than 
40 per cent reduction could be obtained in a transformer 
operating at 60 cps. The use of high permeability 
silicon steel (as distinguished from the common kind) 
(Continued on p. 158) 


THOSE FACTS ABOUT PLASTICS 


To the Editor 


Our good friend Henry Dreyfuss has 
contributed a very illuminating article to 
the October issue of ELectrIcCAL MANU- 
FACTURING.. In principle, I am sure that 
most of the plastics industry agrees with 
his basic premise: That plastics have so 
caught the imagination of many people 
that a considerable degree of confusion 
exists regarding the actual engineering 
usefulness of the various materials. We 
also agree, in principle, that the technical 
progress being made by the industry is 
so great as to blur the relative usefulness 
of the various materials and methods. 

In Mr. Dreyfuss’ elaboration on these 
premises, we cannot agree. First of all, 
we do not believe that any important per- 
centage of plastic applications are actu- 
ally unsound. We know that many people 
have incubated wild ideas about the uses 
of plastics, but we know. extremely few 
that have actually reached production. 
The unsound applications do not reach 
the commercial stage because of the 
screening by plastic molders, fabricators, 
technical service men, manufacturers and 
researchers who at one stage or another 
judge the practicability of each proposed 
application. 

Of the thousands of inquiries that our 
advertising stimulates, we reject far more 


proposed applications than we encourage. ~ 


We do so because of enlightened self- 
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interest. From the same source, I know 
that plastic manufacturers are quick to 
recommend a competitive product when 
they know that a competitive product is 
the right material for a particular appli- 
cation. I think our policy in this respect 
is the same as that followed by other 
leading plastic material suppliers. 

In view of these facts, we cannot agree 
that “it is too much to expect one pro- 
ducer to recommend a competitor’s prod- 
uct even when the former does not make 
a plastic suitable for a particular use” be- 
cause we and the other plastic suppliers 
consistently do just that. 

We agree that intelligent application of 
plastic materials involves the assembly 
of information, the evaluation of it and 
the application of the information to the 
particular problem at hand. Plastics are 
certainly not unique in this requirement. 
Any material, from fired clay to high 
alloy steel, requires the same type of 
fact-gathering and interpretation. We 
don’t think that a central clearing bureau 
would make the job any simpler. Cer- 
tainly the information secured from such 
a source would need checking in detail 
with the people who are actually going 
to make the material or supply the 
part and who therefore assume a much 
stronger stake in the accuracy of the in- 
formation than any central bureau could 
conceivably have. 


For preliminary general information, 


a very promising start has been made in 
the data book published by the Plastic 
Materials Manufacturers Association. 
Undoubtedly, this source of. information 
will be supplemented and made even more 
useful as new data are developed. It has 
already proved its value in the relatively 
brief time that it has been available. 
From such sources and by frequent con- 
tact with material suppliers, molders and 
fabricators, it is possible for a man* who 
is called upon to sit in on product design 
conferences to train himself so that he is 
competent to answer the questions which 
arise. Such a man knows either off-hand 
the answers to the specific questions 
which Mr. Dreyfuss poses or would 
know where to get the answer quickly 
and accurately. Such questions are raised 
every day and are answered quite specif- 
ically in prompt fashion. It is agreed, 
of course, that this man will find it nec- 
essary to continue to go from one plastic 
producer to the next and to organize his 
thinking when a particular problem arises. 
But that is a condition imposed by the 
enormous progress of the plastic indus- 
try which, of course, no one would wish 
to sacrifice. 


Michael A. Brown, Jr. 


Manager of Sales Promotion 
Plastics Div. 
Monsanto Chemical Co. 
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THE ENGINEERED RECESS 


Right at your command is one of the most potent and efficient weapons 
for speeding up assembly and cutting costs that you could hope to find. - 
It’s Phillip’s — the Engineered Recessed Head for all kinds of screws. ieee 

It’s the screw recess that eliminates fumbling, wobbly starts, slant 
driving, and dangerous skids — the troubles that have long made screw 
driving slow, awkward — and costly! 

It’s the screw recess that makes driving easier for workers — helps keep 
them going at top speed through a full shift. 

It’s the screw recess that lets you adopt spiral and power driving for 
assemblies where speed tools have never been practical. 

Hundreds of plants have increased screw-driving speeds as much as 
50% ...and cut costs correspondingly . .. simply by switching to Phillips 
Recessed Head Screws. Can you do the same? Make the switch to 
Phillips Screws now —and you'll see. You'll see they cost less because 
they help you produce much more! 


, PHILLIPS: occ] SCREWS | 


DESIGN FOR TOMORROW 


ITERALLY bigger and better than ever, the 
twenty-sixth National Metal Congress held in 
Cleveland last month brought additions to the 

number of participating organizations, a large group 
of exhibitors, many technical and panel sessions and an 
attendance which was expected to exceed 30,000. 

Last year a greatly curtailed exhibit was all that 
sponsors were inclined to show. This year nearly 400 
exhibits did a major job in the Cleveland public audi- 
torium where the floor space totals 160,000 sq. ft. In 
the past, these annual industry meetings to analyze 
metallic and fabricating engineering and progress were 
sponsored by the American: Society for Metals, Amer- 
ican Welding Society, and American Society for Mining 
and Metallurgical Engineers as well as the Wire Asso- 
ciation which this year dropped out to hold a separate 
meeting on its own. In addition, the three technical 
societies were joined by the American Industrial Radium 
and X-ray Society and also by the Society for Experi- 
mental Analysis. 

Theme for the meeting was set at “Design for 
Tomorrow” backed by considerably more than 100 
formally prepared and presented discussions. The 
metal industry, while still active upon materials for war, 
is entering a period of contract cutbacks and termina- 
tions that will release at least 50 per cent of the capacity 
now engaged upon war requirements for a shift to 
things for people. Thus war-learned lessons received 
notable emphasis in the technical sessions and panel dis- 
cussions to accompany the change in engineering from 
maximum production to controlled cost production. 

Induction heating, powder metallurgy, corrosion-proof 
alloys and the use of lighter metals in their greater 
availability were among major themes of significance 
to engineers and designers at the panel discussion meet- 
ings of the American Society for Metals. 

Technical sessions of the same organization were 
devoted to surface hardening, alloy analyses and han- 
dling for test procedures and studies by metallurgists. 


YNAMICALLY swinging into a 
full-sized congress and multi- 
society convention and exhibit, various 
factors in the metal industry met in 
Cleveland during week of October 16-20. 


How welding has aided the war producer’s job and 
what machines and techniques have been devised during 
the war for the more rapid and effective handling of 
welded components received major emphasis in the 
technical program of the American Welding Society. 
Thus, resistance welding was the topic of several sessions 
as was the application of welding procedures to aircraft, 
machinery and ships. Metallurgical considerations also 
dominated the Wire and Steel and Institute of Metals 
Divisions of the American Institute of Mining and 
Metallurgical Engineers. The American Industrial 
Radium and X-ray Society confined its technical pro- 
gram to non-destructive tests of various metals and fab- 
ricated assemblies. The Society for Experimental Stress 
Analysis was similarly concerned with tests but largely 
with those proceeding to the determination of ultimate 
strengths through destructive analysis. 

Featured in the “largest exhibit of operating 
equipment, products and new materials ever to be 
assembled in one place” according to President M. A. 
Grossman of the American Society for Metals, were the 
offerings of more than four hundred exhibitors. These 
included metals and alloys, cutting tools, machine tools, 
heat treating formulas, instruments for the control of 
processes and cycles and a large number of incidental 
components characteristic of the offerings of those 
participating in the Metal Congress as held upon previ- 
ous occasions. 


SMALL MOTORS DO BIG JOBS IN B-29’S 


gee wav laae to accomplish specialized 
tasks in aircraft engineering, small 


motors are an 


exceedingly 


important 


component in today’s military aircraft. 


A) This special 31 lb. 4 oz. electric actu- 
ator motor operates the speed-arresting 
wing flaps of super fortresses in about 29 
sec. to help the bombers as a slow down 
for safe landings after raids. Powered by a 
24 volt dc. motor, the actuators develop, 
through an integral gear reduction, a 
maximum torque of 1500 in.-lb. at a speed 
“of about 200 rpm. B) Bomb bay doors 
on the B-29’s are opened by these 28 Ih. 
11 oz. actuators. Units are the products 
of the Eclipse-Pioneer Division of Bendix 
Aviation Corp. 
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THIS ABOUT MAGNESIUM: 


Is magnesium 
well adapted to die casting? 


















Sound, strong die castings of the highest quality are pro- 
duced from Dowmetal Magnesium Alloys. The advantages 
of die casting techniques, combined with the high strength- 
weight ratio of magnesium alloys, make possible products 
which are strong, lighter in weight, yet comparable in 


price with die castings in other metals. 
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The surface finish of Dowmetal die castings is excellent... 
thinner sections are possible than with sand or permanent 


i i ; - This aircraft cover plate is but one 
mold castings . . . accuracy and close dimensional toler <f tee dee whee eee 


ia ste Fe metal’s die casting properties have 
ances reduce machining to a minimum. Dowmetal’s proved outstanding. 


low cost in large-run production is likewise an important 


consideration. 










Since 1916 Dow has been producing, alloying and fabricating magnesium. 
The benefits of the accumulated knowledge, as well as the facilities of Dow's 
own fabrication shops, are readily available to those interested in Dowmetal 


die casting as a means of improving their products. Inquiries are welcome. 
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MAGNESIUM DIVISION « THE DOW CHEMICAL COMPANY 
; MIDLAND, MICHIGAN 
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WILLIAM C. WHITE, Head of the Electronics 
Section, General Electric Research Laboratory— 

“Efficient production of radio waves many times the 
frequency of the shortest ‘short waves’ used a féw years 
ago, has been one of the most important electronic de- 
velopments of the war. 

“During the past few war years, the outstanding 
electron-tube developments have been in connection with 
the generation, control, 
and the utilization over 
higher frequencies. Ex- 
traordinary progress has 
been made. Many of 
the techniques that the 
radio engineer has used 
in broadcasting and 
communication have been 
extended more than 
ten-fold upward along 
the spectrum of electro- 
magnetic radiations. This 
has not only given engi- 
neers many additional 
frequency channels _ to 
utilize for radio and its 
by-products. but made 
practical new elements such, for instance, as sharply 
directed beams with relatively small antenna structures. 

“One may be sure that just as soon as manpower and 
material restrictions are relaxed, the promotion of fre- 
quency modulation broadcasting and television will be- 
come very active. There always have been more indi- 
viduals or groups desirous of going into the business 
of broadcasting than there have been suitable available 
frequency channels. Broadcasting by FM meets this de- 
mand and there is every reason to believe that hundreds 
of such stations will be put into operation as soon as 
they can be manufactured. As for television, there have 
already been enough applications filed for licenses for 
transmitting stations to indicate that most big city areas 
will have regular evening programs; in fact, several to 
choose from in some areas.” 


GEORGE L. BEERS, Radio Corporation of America . 


(at the First National Electronics Conference )— 

“A high degree of freedom from noise and from in- 
terference from undesired stations in the reception of 
frequency modulation radio programs is made possible 
by*a new advance in the design of FM receivers. The 
new development is designated as a ‘frequency-dividing 
locked-in oscillator’ FM receiving system. 

“Frequency modulation is still in its infancy in terms 
of a nation-wide entertainment service. Until a large 
number of high-powered FM broadcasting stations are 
operating on a commercial basis, the major technical 
problems which are involved in the design of FM re- 
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Selected comments by in- 

dustry men or other well- 

known citizens and some 
government authorities. 


ceivers will not be fully appreciated. Probably the most 
difficult requirement to be met is that of obtaining ade- 
quate adjacent channel selectivity. 

“A substantial selectivity improvement has been ob- 
tained in the new system by designing the oscillator to 
lock-in only with frequency variations occurring within 
the desired channel. Another important feature of the 
system is a material improvement in the stability of the 
receiver from the standpoint of overall feedback. This 
results from the fact that the locked-in oscillator ar- 
rangement provides a substantial voltage gain at a dif- 
ferent and lower frequency than the intermediate fre- 
quency employed in the receiver. High sensitivity is 
required in an FM receiver in order to obtain maximum 

rformance. If this sensitivity is obtained at a single 
intermediate frequency, it is difficult to prevent overall 
feedback and provide satisfactory receiver stability. 

“With a 5 to 1 relationship between the intermediate 
frequency and the oscillator frequency, an equivalent 
reduction in the frequency variations of the local os- 
cillator is obtained. Received signal frequency varia- 
tions of plus or minus 75 kc. are reproduced as plus or 
minus 15 ke. variations in the oscillator frequency. 

“It should be noted that the locked-in oscillator oper- 
ating at one-fifth the intermediate frequency reduces the 
frequency deviation corresponding to any modulation 
frequency, but does not change the modulation fre- 
quency. The frequency-modulated signal derived from 
the oscillator is applied to a discriminator which is de- 
signed for this reduced range of frequencies.” 


FRANK D. NEWBURY, Vice-President, Westing- 
house Electric and Mfg. Co. (Before the Engineers 
Club-of Philadelphia )— 

“Postwar costs and market prices also will have a 
lot to do with postwar employment. The public is be- 
gining to realize that the same automobiles, refrigera- 
tors, and houses that were being produced in 1940 and 
1941 will cost 20 per cent to 30 per cent more when we 
get around to peacetime business again. This is the in- 
evitable result of higher labor rates; these have in- 
creased 48 per cent in durable-goods manufacturing 
since January, 1941. Weekly ‘take-out’ has increased 
67 per cent during the same period, but this difference 
will largely disappear with overtime and other war- 
time bonuses. We will not see any reduction in hourly 
rates when the war ends; on the contrary, there will be 
pressure for still higher rates as overtime payments 
vanish and weekly earnings decline. 

“IT do not believe that wages will decline after the 
war; if wages do decline, because of depression, and I 
believe wages will decline only if there is serious depres- 
sion, it will be a day of reckoning for all of us. 

“Price controls, after the war, are unlikely to do more 
than slow down price increases that are justified by 
higher costs and market demand. No wild up-surge 
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In order to conserve vital floor space and to keep the rectifying 
equipment away from a corrosive atmosphere, an eastern manufacturer 
specified that the power supply for the plating tanks be located outside 
the processing room. This meant remote control of tank voltage and 
current. To satisfy this requirement the engineers of the W. Green Electric 
Co., builder of rectifier units, replaced the usual tapped transformer with 
a Motor-driven POWERSTAT Variable Transformer type M1226-3. In- 
stallation of a push-button station in the plating room to control the 
POWERSTAT’S highly damped synchronous reversible motor provided 
the remote control feature. By simply pressing a button, any current 
from zero to maximum flows through the plating tanks. 


The use of POWERSTATS in electroplating offers other advantages in 
addition to finger-tip remote control. Regulation is not limited to 
“steps” but is continuously variable; there is no interruption of current 
so characteristic of the tap changing system; and POWERSTATS have a 
long life with no tap switches to wear out. 


For specific information on POWERSTAT control of electroplating 
processes, consult SECO engineers. 


Send for Bulletins 149 ME and 163 ME 


SUPERIOR ELECTRIC CO., 270 LAUREL STREET BRISTOL, CONNECTICUT 


SUPERIOR féectric Company 
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in price is expected, as we had in 1919-1920, but we 
can reasonably expect a general postwar price level one- 
third to one-half above that of 1940. It is already one- 
fourth higher. 

“We are told that there will be a new and a better 
world when the war is over—the sacrifices of war will 
wash the past away. We wish to believe this, it appeals 
to our sense of justice and compensation in that the sac- 
rifices of our soldiers and their families deserve a bet- 
ter world—a world fit for heroes to live in,’ as England 
hoped for after the first World War. 

“But war solves no peace-time problems ; war strides 
in and rudely thrusts them aside, and generates new 
problems of its own for peace to solve. 

“So when this war is over, we must take up where 
we left off and assume the added burdens that war will 
leave behind.” 


J. A. KRUG, Acting Chairman of the War Produc- 
tion Board— 

“In spite of critical lags in output of some important 
war equipment, the United States will come within two 
or three per cent of meeting the huge 1944 over-all 
quota of $67,300,000,000, according to a report on war 
production. Unrelenting efforts will be required to 
achieve the huge volume of production record during 
previous years. Previous years called for a much 
smaller volume of output,- but nevertheless failed to 
meet annual goals—by 14 per cent in 1942 and by six 
percent in 1943. The volume of munitions output was 
$8 billion in 1941, $31 billion in 1942, and $57,000,- 
000,000 in 1943—a steady increase in munitions output, 
which has enabled the United States to produce almost 
half of the world’s war equipment during 1944.” 


DR. WILLARD.H. DOW, President, Dow Chemical 
Co. (in a recent address )— 

“We have the opportunity to make a great advance 
by taking the weight out of moving parts. We have not 
as yet any magnesium alloys that are as strong as the 
strongest steel alloys but we have magnesium alloys 
that will revolutionize modern construction. 

“We are getting out a magnesium wheel-barrow 
which weighs 30 lb. compared with 85 Ib. for a steel 
barrow. Magnesium wheels are now standard on nearly 
all types of aircraft. We have been working with mag- 
nesium wheels for motor cars and the latest experi- 
ments indicate that it is only a question of time before 
magnesium may be standard equipment on cars. If the 
motor industry returns to its pre-war production and 
three-quarters of the models use magnesium wheels, it 
would tax the nation’s present capacity.” 


R. P. LANSING, Vice President, Bendix Aviation 
Corp. (before the Magnesium Assn. )— 

“We are in a position today where we have solved 
the major problems of fabricating and protecting mag- 
nesium and of being able to offer a full range of mag- 
nesium products to meet those uses for which its prop- 
erties of light weight and strength most aptly fit it. 

“Tf postwar military plane production was about 5 per 
cent of the present rate then it would take around 500,- 
000 Ib. of magnesium monthly and peace-time planes 
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including transports would take another 500,000 Ib. 
Pre-war markets household appliances, hand tools and 
similar uses consumed about 6 million lb. annually o1 
500,000 Ib. a month and these markets should be re- 
covered and expanded.” 


C. G. FRANTZ, President, Apex Electrical Manu- 
facturing Co.— 

“Recently government restrictions have been lifted to 
permit manufacture of home appliances if such would 
not interfere with war requirements. The net effect of 
this order is to clear the way for resumption if and 
when there is an excess of material and manpower. 

“Relative to this situation, an application has been 
made for permission to adopt a plan for maintaining 

employment at the time 
of cutbacks of war con- 
tracts. This calls for re- 
lease of some materials 
now in surplus and utili- 
zation of standby or 
temporary surplus of la- 
bor and equipment for 
fabrication of parts, with 
the ultimate idea of hav- 
ing made a start in. re- 
conversion which will les- 
sen the shock of sudden 
reduction in war orders 
when the European war 
terminates. 
“A period of 90 days 
would be required to 
begin actual production of finished units. It is pointed 
out, however, that there will be no Apex washing ma- 
chines, ironing machines or vacuum cleaners available 
to the public until company war contracts are reduced 
to the extent of making available materials and man- 
power.” 


RALPH R. BEAL, RCA Laboratories— 


“Electronic tubes and devices, which are hastening 
victory for the Allies, will open vastly expanded fron- 
tiers in the postwar world. Peacetime appliances in the 
field of radio, television, aviation, industry, medicine 
and science are ready because of the tremendous prog- 
ress in electronics during wartime. 

“The potentialities of electronics should give America 
confidence in the future to sense the resurgence of the 
spirit of adventure traditional to our country, to find 
the same boldness and courage in pioneering on elec- 
tronic frontiers that characterized the development and 
expansion of our geographical frontiers. 

“T believe in an economy of plenty and not an econ- 
omy of scarcity. We must have new enterprises, new 
services, new products. To create employment and pros- 
perity we must have fresh sources of supply and raw 
materials, inspiring creations of science and engineer- 
ing. We must cultivate change. Research and more 
research is the order of the postwar world. 

“Electronic devices which have become the guides for 
Allied guns, warplanes and warships and which flash 
maps, facsimiles of maps, documents and photographs 
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THERE’S A JOB FOR PHOTO-ELECTRIC DOOR CONTROL 


Above unit manufactured by 


General Electric Co., is a part of 
STANLEY “MAGIC DOOR” 
BY GUARDIAN om: 


* The "Magic Door” made by The Stanley Works of New Britain, Conn., uses a General 
Electric control unit which operates automatically at the approach of a pedestrian or 
vehicle. In this unit a beam of light focused on the cathode of a phototube causes a 
tiny current to flow. Enlarged through an amplifier tube this current operates a sensi- 
tive telephone type of relay such as the Guardian Series 405. Another phototube with 
an auxiliary relay, Guardian Series R-100, is employed to hold the doors open for 
anyone standing within the doorway. 

The telephone type of relay is extremely sensitive and able fo operate on the small 
current supplied through the electronic circuit. The auxiliary relay, Series R-100, is 
required to handle a greater current. It is a small,-efficient relay having a contact 
capacity up to 1 KW at frequencies up to and including 28 megacycles. Contact com- 
binations range up to double pole, double throw. Standard coils operate on 110 volts, 
60 cycles, and draw approximately 7 V.A. Coils for other voltages are available. 
For further information write for Bulletin R-6. 

Consult Guardian whenever a tube is used—however—Relays by Guardian are NOT 
limited to tube applications but are used wherever automatic control is desired for Series R-100 H. F. Relay 
making, breaking, or changing the characteristics of electrical circuits. 


GUARDIAN ELECTRIC 


1627-M W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 
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to aid Allied strategy, will insure after the war the send- 
ing of the printed page from one end of the country to 
the other in a few seconds.” 


H. C. DOSS, Vice President in Charge of Sales, 
Motors Div., Nash-Kelvinator Corp.— 

“We are conjecturing conservatively that following 
the close of the war, there will be a sellers’ market 
lasting about three years. Following that we anticipate 
a two or three years buyers’ market, during which sales 
will drop somewhat but continue very strong, then 
levelling off. 

“Total automobile sales run between 25 and 30 mil- 
lion in these post-war years, and my company has al- 
ready developed production schedules based on tripling 
pre-war Nash output.” 


J. H. ASHBAUGH, Vice President and Manager of 

Appliance Div., Westinghouse Electric and Mfg. Co.— 
“Production of civilian consumer goods will not 

start until at least six months after the defeat of Ger- 

many. I don’t question 

that there will be plenty 

of material available, but 

it will take time to get it 

in suitable form and at 

the end of a six. month 

period some production 

should be underway. It 

will require about four 

months to get material, 

one month to fabricate 

parts and_ production 

should start in the fifth 

or sixth month. 

“The first problem 
that faces the electric ap- 
pliance industry is get- 
ting production coming 
from the assembly lines, 
and I can assure you that 
it was a lot easier to start up war goods than it will 
be to start up consumer durable goods. 

“Immediate postwar appliances will not be far dif- 
ferent from those on the market in 1940 and 1941 
because by going back into production on the basic de- 
signs of prewar, we will be accomplishing the best re- 
sults. And this is common sense business because it 
will be accomplishing the best results for the consumer, 
as he will get quality proven merchandise quickly ; for 
the dealer and distributor, as we will get him back into 


_ business with no risk of untested and untried products ; 


for our own employes, as it puts them back to work 
quickly thus permitting them to purchase goods in gen- 
eral to help stabilize business once more.” 


FRANK A. COWAN, Transmission Engineer, 
American Telephone & Telegraph Co., (at the Na- 
tional Electronics Conference in Chicago )— 

“Television—by means of the coaxial cable system 
to be constructed in the next five or six years by the 
Bell System—will first become available in 1946, ac- 
cording to present tentative plans. 
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“The coaxial cable, the only conductor over which 
television images can be carried over a reasonable dis- 
tance, consists of a copper sheath; in its center another 
copper wire is mounted on closely-spaced insulators, 
and the whole is so shielded that ‘repeaters’ (amplifiers ) 
can be placed farther apart. 

“Plans for coaxial cable installations represent only 
one phase of the likely development if television is to 
play the important role. The development of new un- 
foreseen techniques, coupled with public interest, may 
well result in significant modifications in the provision 
made for intercity television transmission.” 


ROBERT HANES, former President of the American 
Bankers Association— 

“Bank credit should be available to every competent 
man, firm or corporation that needs bank credit for 
some constructive purpose that serves the private enter- 
prise economy of this country. 

“If a man has character and capacity but is short on 
collateral, let’s stick by him. It was character and 
‘know how’ that built this country in times when col- 
lateral and capital were short. The very same qualities 
will make America a stronger country in the postwar 
reconstruction period. 

: % 

“The ‘competent. man’ policy does not mean that 
banking will make ‘reckless loans.’ Such loans are of 
no benefit to the-borrower, the bank, or the community. 
Nor is it to be construed that banks have not been mak- 
ing loans to men of character and ability. They have 
been doing it for many years. 

“It does mean, however, that banking is going to 
mobilize the 15,000 banks of the country behind a new 
and forward-looking program that will assure adequate 
bank credit to industry, agriculture, and business, par- 
ticularly small business, in the reconversion and post- 
war periods.” 


ERIC A. JOHNSTON, President, United States 
Chamber of Commerce (to the National War Labor 
Board )— 

“T am anxious to see our stabilization policy continue 
for the rest of the war. If it is allowed to fail, we lose 
the only anchor that we have against a spiral of rising 
costs and prices. Inflation can bring permanent bene- 
fits to no one. Anything that causes inflation now in- 
evitably will bring in its wake deflation later on. We 
must avoid that mistake this time. 

“For my part I shall oppose wholesale wage reduc- 
tions after the war and on the contrary advocate pro- 
gressive wage increases as improved methods permit in- 
creased production. However, wage increases imposed 
now would come at a time when postwar production 
costs are a complete mystery and might seriously handi- 
cap industry’s ability to expand employment.” ~ 


HENRY J. KAISER, (to the New York Finan- 
cial Writers Association )— 

“Prospects for postwar production are almost fan- 
tastic. For the first time in our history we really know 
America’s capacity to produce. All previous estimates 
fell far short of the facts. We have created and devel- 
oped the greatest productive machine that the world 


ELECTRICAL MANUFACTURING 





Pilot Blowers... economical, dependable are 
available in three standard models, delivering 
15, 50, and 100 C.F.M. Ask for Bulletin 507. 


F. A. SMITH MANUFACTURING CO., INC. 
301 DAVIS ST. ROCHESTER 2, N. Y. 
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has ever known. Apparently we have both the capital, 
the labor, and the management essential to run it. 

“The thing that appears to be lacking is a practical 
means or agency for mobilizing and making available 
the risk capital which is essential to a dynamic economy. 
The commercial banking system, despite its franchise 
to create deposits, is not designed to provide venture 
capital. By its very nature and because of the rigid 
restrictions imposed by examining authorities, commer- 
cial banking cannot operate in this field. 

“Investment banking was unable to assemble the huge 
sums required for war production. There is as yet no 
indication that it is prepared to invite savings of the 
country to participate in the kind of risks which must 
be carried if we are to have full employment in the post- 
war years.” 


JOHN W. THOMAS, Chairman and Chief Exec- 
utive, Firestone Tire & Rubber Co.— 

‘The rubber industry should show amazing resilience 
in reconverting to peacetime production. Rubber should 
make the transition in terms of weeks instead of months, 
as required by some industries. The machines and equip- 
ment now producing for war can be used to make tires 
when peace comes. 

“Some equipment changes will be necessary, of 
course, but the industry expects to make them so 
quickly that tire production will rise to the highest 
level in history during the first full postwar year. Esti- 
mates range from 75 to 90 million tires, compared with 
a prewar level of 62 million in 1940. 

“The snap-back to civilian output can be achieved 
largely because the industry spent $75 million of its 
own funds for wartime expansion. Thus when the war 
ends, not only will the industry have a backlog of orders 
assuring it a very large volume for several years, but 
the men and machines to fill these orders. Rubber prob- 
ably is in a position to make a quicker reconversion 
than any other finished goods industry which has made 
an equal contribution to the war effort. Prospects for 
a quick reconversion include not only tires but numer- 
ous other rubber and plastic products.” 


ALFRED P. SLOAN, JR., Chairman of General 
Motors Corp. (to, the Chamber of Commerce of the 
State of New York)— 

“If the war in Europe were over today it would take 
six months to get into production of civilian goods, but 
if the war were to end this January 1, the period would 


be shortened. In my opinion the amount of cutbacks 


which industry might face when Germany is defeated 
would be nearer 70 than the 40 per cent discussed 
so far by the authorities. 

“While the Government has permitted auto com- 
panies to employ some technicians to prepare for civil- 
ian production and has allowed orders for necessary 
machine tools to be placed, no priorities have been al- 
located for such tools and the machine tool industry 
will have trouble delivering them. 

“It would cost General Motors $80 million just to 
clear out war tools and equipment and complete other 
necessary readjustments. The “double reconversion’ ne- 
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cessitated by the probable fall of Germany first and 
Japan second, would cost $50 million more than if both 
were beaten at once.” 


ROBERT P. PATTERSON, Undersecretary of 
War (in a recent address )— 

“Tt will not be possible in Government laboratories to 
continue in peace to carry through all the research in 
ordnance, aviation radar, rockets and new weapons, in 
the many specialized nutritional, physiological and other 
fields which underlie the waging of modern total war. 
The research facilities and the scientific manpower pre- 
requisite to these activities will simply not be available 
to the Government in sufficient degree. 

“Aware of the problem, some of the leading scientists 
of the National Academy of Science, the National Re- 
search Council, the Office of Scientific Research and 
Development, and members of the armed services en- 
gaged upon research and development, have for some 
time past been considering the merits of alternative 


DISINTEGRATION IN A HURRY 


SED FOR anything from spaced to suit the material 

nickel and stainless steel to be~ disintegrated. The 
to wood, rock wool and drum _ revolves at various 
chewing gum base, this dis- speeds according to material 
integrator unit of the Frank- to be processed. 
lin McAllister Corp., con- An automatic’ feed can be 
sists of a revolving steel regulated to various speeds 
drum having a _ patented § as required. The illustration 
spiralled saw arrangement shows a «small, automatic 
that presents thousands of feed unit with a 20 in. drum 


cutting teeth which will dis- 
integrate anything a_ steel 
saw will saw from hard 
metals to soft food stuffs. 
The teeth are sized and 


designed for a food product. 
This disintegrator head can 
be made in practically any 
size and particular product 
requirement. 
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ARMSTRONG’S SEALING MATERIALS 


ARMSTRONG 'S 

. oa tL fee ee a a _ 
DC-167 is one of more than fifty sealing SE Nas Erte ie oh 
materials developed by Armstrong. For de- 
scriptions of these materials, see Sweet's File A) 
for Product Designers. Or write for your free 
copy of Armstrong’s new, illustrated, 16-page 
booklet, “Gaskets, Packings, and Seals.” 
Armstrong Cork Company, Gaskets and Pack- 
ings Department, 95’? Arch St., Lancaster, Pa. 


Cork Compositions 7 Cork-and-Synthetic-Rubber Compositions 
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plans for an organization*which, in the postwar world, 
will deal with military scientific research. 

“Outstanding industrial scientists assailed agitation 
for making the fruits of research and development work 
more generally available to the public through an en- 
larged intrusion of Government.” 


CHESTER BOWLES, Administrator, Office of Price 
Administration— 

“In general, our objectives in setting ceiling prices 
for new goods will be the manufacturer’s own 1942 
prices. These are the prices he was charging when he 
converted from civilian to war production. And, with 
few exceptions, these are the ceilings in effect today 
for any manufacturer still producing the same or simi- 
lar goods. 

“This means that any manufacturer who is planning 
to put new civilian goods on the market at 1942 prices 
or less knows now that his ceiling price will not be low- 
ered. As soon as production and manpower controls 
are released he can proceed at once. Reconversion 
pricing will not be one of his problems.’ 


JAMES G. HARBORD, Chairman of the Board, 
Radio Corporation of America (commemorating the 
observance of RCA’s twenty-fifth anniversary )— 

“For the use of our armed services, RCA has de- 
veloped more than 150 new electron tubes and approxi- 
mately 300 types of apparatus not manufactured by any- 
one before the war. A vast amount of new knowledge 
about short waves is being gained. Research and an 
opportunity for field testing, which would ordinarily 
require years, have been compressed into months. 

“The demand on the radio industry for millions of 
electron tubes of all sizes, great numbers of transmitters, 
receivers, antennas and other essential equipment can 
be realized only when we think of the size of our 
7,000,000-man Army and two-ocean Navy. They are 
fighting what almost might be called a ‘radio war,’ be- 
cause the science of radio-electronics is playing such a 
conspicuous part for victory.” 


MARVIN BOWER, partner, McKinsey & Co.— 
“Distribution costs are closely integrated with other 
costs, with volume and with profits and hence they 
cannot be isolated for individual attack. Our true ob- 
jective is not lower distribution costs, but lower con- 
sumer or user prices which return a fair profit.” 


.DR. CHARLES M. SLACK, Assistant Research Di- 

rector, Westinghouse Electric and Mfg. Co. (National 
Electronics Conference )— 

“High-speed X-ray photographs, taken in a millionth 
of a second, are adding knowledge to the science of 
ballistics. Even high speed pictures photographed in 
the ordinary way ran into the difficulty of having the 
actual penetration obscured by luminous fragments 
thrown back at the time of impact. This difficulty is 
not present in the case of X-rays. 

“Ultra-high-speed X-raying is the only adequate 
method of determining how a bullet or shell behaves 
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as it hurtles down the bore of a gun or as it strikes the 
target. One failed bullet might jam a machine gun, and 
studies made possible by high-speed X-ray photographs 
have been of inestimable value at arsenals and proving 
grounds in this country and Great Britain. Photo- 
graphs can even be made to observe the realignment 
which goes on inside a bullet as it zips along the gun’s 
bore. Several sequence pictures are made as the bullet 
races down the bore, and these pictures are compared 
with the photograph made of the original bullet. This 
same procedure can be used to study the action of the 
component parts of valves or other machinery during 
its operation.” 


HENRY DREYFUSS, Industrial Designer— 

“I have often been told by engineers that their prod- 
uct has inherent beauty in that it displays the working 
parts—they remind me, often caustically, that I have 
preached functionalism as true beauty. I see their 
point but explain that only when a machine reaches 
perfection in its function does it automatically become 
beautiful—and then no designer can’ contribute any- 
thing further. The sad part of this story is that, in the 
years I have spent as a designer, I can put only a few 
man made things into this category. 

“The sphere would be one of them—no more perfect 
machine exists, and no more beautiful form. The wheel 
is another—when undecorated, it also is a fine thing to 
look upon; certain propellers, nautical as well as aero- 
nautical ; the simple form of some hulls of boats ; last but 
not least, the form of many airplanes. Here function- 
alism has reached perfection and so beauty has been 
therefore achieved.” 


LEONARD P. AYRES, Vice-President of Cleveland 
Trust Co.— 
“Manufacturing . . 
well over 50 per cent in the war years, and most of the 
newcomers are making things not used in peace time. 
The real fact is that manufacturing will have to release 
about 4,000,000 after the war, and that about half of 


. employees have increased by 


them are now making ships and airplanes. (There has 
been an increase from 400,000 to 11,600,000 in the 
armed forces). When peace returns jobs must be 
found for all of them who will want jobs. It will not 
be easy to solve this problem. Clearly, it cannot be 
done by telling manufacturing to take care of them.” 


JACK I. STRAUS, President R. H. Macy & Co., 
Inc. (discussing a product exhibit )— 

“There is important news about day-by-day develop- 
ments in industrial research and planning. Many of 
these developments will be made quickly available to the 
public when full scale reconversion is permitted. The 
exhibit will also serve the purpose of clearing up much 
of the misunderstanding that exists in the public mind 
about the immediate availability of ‘miracle’ merchan- 
dise the minute the war is over. Space will be devoted 
to many of the amazing developments that are in pros- 
pect for the future, but it will be perfectly clear that 
certain of these products will not be available for some 
time to come.” 
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Prominent engineers consistently show 
their preference for Solar Capacitors. Solar 
pledges continued production of superior 
quality capacitors to merit that preference. 
Solar Manufacturing Corporation, 
285 Madison Avenue, New York 17, N. Y. 


CAPACITORS & 
ELIM-O-STATS 
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Yew Materials, Equipment 
Electrical and Mechanical Parts, Finishes 


SMALL DYNAMOTOR 


Developed to be run from a 12-volt battery primary 
source. The unit is 11% in. long, 4% in. in diameter 
and 5 in. high weighing less than 18 Ib. without filter. 
It furnishes 3000 volt de. at 0.05 amp., and input to the 
motor portion of the dynamotor can be had in voltages 
ranging from 12 to 115 volt de. Outstanding features 


include special laminations and special type insulation 
which is capable of withstanding the very high voltage 
without breakdown. It is also possible to furnish the 
unit with two 1500 volt, 0.05. amp. outputs instead of 
the 3000 volt one. The ends of the unit, where the 
brushes are located, are enclosed in explosion proof 
covers enabling the use of the unit in gaseous locations 
such as near airplane engines, in mines, etc. because 
of the high voltage and the tendency toward sparks and 
corona effects. Units are expected to be used in port- 
able television equipment, portable high-voltage visual 
signaling devices and all portable and mobile equipment 
requiring very high voltage. Carter Motor Co., 1608 
Milwaukee Ave., Chicago 47, III. 


FOR ADJUSTABLE SPEEDS 


Features simplified remote control and universal mount- 
‘ing. Remote control is made easy through a compact 
flexible shaft thus making it possible to mount the unit 
anywhere in or on the machine and to place the control 
in a safe location handy to the operator. Installation 
is practical on a wide variety of machines, and this flex- 
ible remote control broadens the field of use. The de- 
vice may be mounted either vertically, horizontally or 
in any other position best suited to the equipment, 
because the movement of the flanges is controlled me- 
chanically and not by belt-pull. To provide stepless 
control of speed through a 3:1 ratio, the speed-jack 
utilizes V-belts. Design of the control mechanism 
eliminates radio-creep and assures constant belt align- 
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ment regardless of the unit’s mounted position, belt 
wear or belt stretch. Plastic flanges, steel-faced for 
long service, contribute to the lightweight of the unit 
and provide accurate balance and smooth, silent, vibra- 
tion-free operation. Adaptable to a wide variety of 
machines such as band saws, bottle capping machines, 
conveyors, drills, embossing machines, etching ma- 
chines, etc., the new device offers a new and radically 
different variable-speed transmission for drives up to 
1 hp. American Pulley Co., 4200 Wissahickon Ave., 
Philadelphia 29, Pa. 


VARIABLE SPEED TRANSMISSION 


Features compact design which reduces space require- 
ments, lighter weight, positive drive, wide range of sizes 
and speed ratios, finer control, higher efficiency, long 
life, low maintenance, straight line drive and remote 
control. Covering the field of 3 and up to 100 hp. if 
desired, the unit is hardly larger than the size of the 
motor and is driven by standard ac. motors, operating 
as low as O rpm. and reverse, with either direct manual 
or remote electrical control of all functions. Unlike 
conventional types of variable speed units, the V belt 
in this device is used as a control medium only and not 
as a drive and control medium, primary speed reduction 
being accomplished by ordinary gearing methods. Giv- 
ing the advantages of a direct line drive, the variable 
speed output shaft is normally furnished concentric with 


the motor shaft. Three major factors, based on time 
tested engineering principles, which contribute to the 
unusual range and flexibility include (1) conventional 
helical cut differential type speed reduction gearing 
operating in an oiltight casing, affording highest ef- 
ficiency, arranged to utilize (2) conventional gearing 
within the same casing to balance the torque reaction, 
thereby permitting (3) a small inexpensive V-belt to 
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its kind of the present age.”’ 


The glowing phrases above, written not long after 
the turn of the century, describe a Connecticut Tele- 
phone and Electric “First” which doubtless caused 
grandpa to wonder, “What won't they think of next!” 

The things our engineers are thinking up today in 
cooperation with U.S. Army engineers are full of 
interest and promise, but they can’t be talked about 
now. You can count on better communications...in fact, 
you can confidently expect war-born improvements 
in all branches of electrical and electronic science. 

If your product-development plans involve a prob- 
lem of electrical or electronic engineering and manu- 
facturing, perhaps we can be of assistance. We also 
invite preliminary inquiries connected with inter-com- 


municating and signalling systems for postwar build- 


ings now in the design stage. 


CONNECTICUT TELEPHONE 
& ELECTRIC DIVISION 


GREAT AMERICAN INDUSTRIES, INC. 
MERIDEN, CONNECTICUT 


TELEPHONIC SYSTEMS @ SIGNALLING EQUIPMENT @ ELECTRONIC 
DEVICES @ ELECTRICAL EQUIPMENT @ HOSPITAL AND SCHOOL COM- 
MUNICATIONS AND SIGNALLING SYSTEMS @ IGNITION SYSTEMS 


NOVEMBER 1944 137 





. MAINTAINED 


_CAPACITANCE 


4 
a 


eo 


@ Zero temperature co-efficient capacitors can be used 
' wherever a2 capacitance independent of temperature is 
_ required. Furthermore, since Aerovox Type K compen- 
") sating capacitors are also available in any temperature 
_, co-efficient from —.005% to +.005% per degree C., 
_ various circuits can be developed or refined to utilize 
_ the negative, zero or positive temperature co-efficients 
of such compensating capacitance. Examples: 


, One suggested application is as 

a shunt for the measurement of 
) r.f. currents with a vacuum-tube 
, voltmeter as the indicating in- 
, strument. 


, Compensating capacitors may 
‘ be used in radio range beacons 
' where it is essential to main- 
tain uniform currents both in 
magnitude and phase relation- 


ship simultaneously in several 
circuits, regardless of wide tem- 
perature changes. 


By the use of compensating ca- 
pacitors it is feasible to obtain 
oscillator frequency stability 


over temperature range 
| between -40° C. to +70° C., 


[2.2 oe 


comparable with that obtained | 


from quartz crystals, and with 
marked economies in weight, 
space, cost. 


| Therefore, when you face the problem of maintaining | 
constant operational characteristics despite tempera- ~ 
| ture variations, just specify Aerovox Type K com- © 


pensating capacitors. 


© Write for Literature... 





control and vary the speed, regardless of whether the 
unit is 3 or 100 hp. capacity. Lombard Governor Corp., 
Ashland, Mass. 


TWO-WAY-LEAD BALLASTS 


Because the units are equally applicable to exposed or 

enclosed mounting on both commercial and industrial 

fixtures, they serve the same uses as both leads-out-the- 

: end and leads-out- 

the-bottom ballasts. 

Provision for cen- 

ter-hole or corner 

mounting has been 

retained, and fix- 

ture design changes 

are not required for 

application of the 

new units. Electri- 

. cally, they are iden- 

tical to the ratings 

which they replace. 

Dimensions and 

prices also remain unchanged. Available in two-lamp 

30 and 40 watt, standard cross-section; two-lamp 40 

watt, high voltage; two-lamp 100 watt; three-lamp 40 

watt and four lamp 100 watt. General Electric Co., 
Schenectady 5, N. Y. 


VOLT-OHM-MILLIAMMETER 


Modern and compact unit. Incorporating all the test- 
ing facilities of larger and more costly equipment, the 
device is enclosed in a completely insulated black 
molded case and panel of attractive streamlined de- 
sign. Features of Model 

666-S include ac. and dc. 

volt 0-2.5-10-50-250-1000- 

5000 (dc. at 10,000 ohm 

per volt: ac. 1000 ohm per 

volt) 0.1-1-10-100-1000 de. 

milliamp., at 100 millivolt ; 

resistance 0-400 ohm (10 

ohm center scale) 0-40,000 

ohm (500 ohm center scale ) 

0-4 megohm (50,000 ohm _ 

center scale). Self contained 

batteries are included plus 

selector switch. Triplett 

Electrical Instrument Co., 

Bluffton, Ohio. 


LEAD ALLOY 


The copper content of the lead is stabilized and will not 
segregate, thereby eliminating a frequent source of me- 
chanical weakness in extruded lead cable sheaths and at 
the same time improving the mechanical properties and 
corrosion resistance. The alloy possesses the proper- 
ties of low rate of creep under continued tension and 
high strength under vibration. Tensile strength also is 
greater and improved resistance to creep is especially 
valuable for the sheaths of oil-filled and gas-filled 
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3 Standard Fastenings 
for Production Efficiency 


Phillips Recessed Head 

Screws—The modern, ef- 
fective, time-saving fastening 
device proven in tens of thou- 
sands of assembly lines. Other 
standard head styles are also 
available. 


Self-Tapping Machine 

Screws — Eliminate sep- 
arate tapping operations for 
fastenings to castings, heavy 
gauge sheet metal, and plas- 
tics. Also available with 
Phillips Recessed Head. 


Washer-Screw Assem- 
blies — When use of lock 
washers is indicated, the time- 
saving of pre-assemblies is 
obvious. Also available in 
standard slotted head styles. 
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““Cold-forging’’— proof #25 
»s:more each month 


Forethought, when your product is still in the design 
stage, can mean timely delivery of fastenings for that 
“long planned” fast assembly job. Your early and 
precise choice of fastenings—standard or special— 
may be vital to the fast and exacting assembly job 


required for an advantageous start on postwar pro- 
duction. 


That's where Scovill comes in ... our broad experi- 
ence in fastenings and ingenuity in special design 
qualify us as specialists in the fastenings field. Let us 
help you determine the best modern fastenings to use 
—a featured standard fastening or a part especially 
designed to suit your needs. 


The part shown above is one of Scovill’s many spe- 
cial purpose cold-forged items. Our special processing 
of this part meant substantial savings in money —ma- 
terials—motions. Call our Fastenings Expert for as- 
sistance so that you likewise may profit. Call him now. 


SCOVILL _MANUFACTURING COMPANY 


WATERVILLE 


WATERVILLE 48, CONN. 


SCREW 
PRODUCTS 


DIVISION 


Rae 
ho | FEL. WaAtersurRY 3-315! 


NEW YORK, Chrysier Building . DETROIT. 714 Fisher Building - CHICAGO, 1229 W. Washington Boulevard . PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bidg.- LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St. 
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In the liberated countries of Europe, shaking off the 
invader's yoke also marks the opening of huge 
markets for many of the things we make here. 


Already, in this country, some war-imposed limita- 
tions are being removed from 


industry. With priorities just a 
memory, the “‘full steam ahead” 
signal will start our vast industrial 
machinery producing fot peace- 
time needs. 


Fastening devices of all sorts — 
Rivets, Rivet-setting Machinery, 
Phillips recessed-head Screws—are 
fortunately in a position where cus- 
tomers may take advantage of our 
enlarged production capacity. 


Knowing your fastening require- 
ments NOW will help us to serve 
you most effectively. 


7 athe 


wd MILFORD 


a & MACHINE CO. 


EASTERN DIVISION = CENTRAL DIVISION 


MILFORD,CONN. x ELYRIA.OHIO. 





cables since such cables are continuously maintained 
under oil or gas pressure. High fatigue resistance 
makes this alloy desirable for aerial or bridge cable— 
or wherever a cable is exposed to vibration. These 
properties are obtained with no sacrifice because of non- 
homogeniety. Except for this factor, the original lead- 
copper alloy would have had corrosion resistance 
superior to common lead. General Cable Corp., 420 
Lexington Ave., New York 17, N. Y , 


WARTIME STORAGE BATTERIES 


Outstanding characteristic of the new units is their high 
electrical capacity in relation to their wise, Weighing 
only 6 oz., one of the batteries is only 2%» of an inch 
high. All of the devices have polystyrene plastic con- 
tainers and in addition to the advantage of transparency, 
the easy-to-clean plastic containers are immune to the 
corrosive effect of electrolyte, are lighter than glass and 
stronger than hard rubber. A new insulation developed 
from non-critical materials is used in the batteries, and 


this so effectively retards shedding of active material 
from plates that no sediment space has to be provided at 
the bottom of the containers. Thus, the use of larger, 
higher-capacity plates with no increase in overall cell 
size is permitted. The insulation absorbs 90 per cent of 
the electrolyte within a cell. By extending the walls of 
the vent tube downward in such a manner as to trap 
the 10 per cent of the solution remaining free, com- 
plete non-spill construction is achieved. These batteries 
do not spill electrolyte when tipped upside down. The 
units continue to function when their containers are 
cracked, broken or even shot away, because the insula- 
tion absorbs so much of the electrolyte and keeps it in 
contact with plates. Most of the batteries can be 
shipped to the Armed Forces charged bone dry and in 
this condition they may be held in military stocks in- 
definitely without self-discharging or deteriorating. 
Some of the units have specific gravity indicators 
molded into their transparent plastic containers. Spe- 
cific gravity indicator balls are visible at all times so 
that the state of charge can be ascertained at a glance. 
Used in walkie-talkies, field radios, meteorological. de- 
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_ There are many kinds of insulation of varying degrees of efficiency 





— you know that just as you also know that under certain condi- 
tions many types of insulation cannot measure up to the responsi- 
bility — they may not break down all of a sudden, but they don't 
last long. Where mica ought to be ysed that’s where pothing else 


will serve — no compromise. 


When you think of MICA think of MACALLEN 
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HARDWICK, HIN 
and rheostat | 


HARDWICK, HINDLE, INC. 
’ RHEOSTATS and RESISTORS e 


DIVISION OF 


THE NATIONAL LOCK WASHER co. 


- ESTABLISHED 1886 


Newark 5, N. J., U.S.A, 20. 6 


Hay 


vices, gun-firing devices and other electronic devices 
the batteries were developed for the Army and Navy 
Willard Storage Battery Co., 246 E. 131st St., Cleve 
land 1, Ohio. 


DOUBLE ROW NEEDLE BEARING 


Designed to minimize friction in aircraft pulley use. 
The full complement of small diameter needle rollers 
provides ample capacity to meet all standard govern- 


TWO ROLL PATHS 
(STABILITY ) 


BALL END ROLL ~SMALL DIAMETER 
( LOW FRICTION) (LIGHT WEIGHT’ 


HEAT TREATED ONE HEAT TREATED DRAWN 


PIECE INNER RACE _ = SHELL OUTER RACE 
(S/MPLICITY) \] (LOW COST) 


48 LINES OF CONTACT 
(A/GIDITY) 


ment and individual air- 

craft company requirements, 

and the small outside di- 

ameter of the bearing 

contributes to important 

weight-saving features in 

the design of anti-friction 

TYPE PN aircraft pulleys. The eff- 

(Double Row) cient lubrication of the 

needle bearing is another advantage. Its enclosed de- 

sign provides ample space for retention of the lubricant 

without danger of excess grease being present, which 

would impede operation at low temperatures. Due to 

the simplicity of design of this anti-friction pulley bear- 
ing, cost is low, Torrington Co., Torrington, Conn. 


POLYETHYLENE PLASTICS 


Component of coaxial cable in radar equipment. Con- 
sisting of inherently flexible, translucent materials that 
possess many unusual properties, the plastics have ex- 
cellent insulating properties and are tough and resistant 
to shock. The amount of water they will absorb is inap- 
preciable, while films of the material will not permit the 
passage of appreciable amounts of water vapor. Poly- 
ethylene softens at the unusually high temperature for 
thermoplastic materials of 230 deg. F, above the tem- 
perature of boiling water, and remains virtually un- 
affected by temperatures 90 deg. F below zero. Produc- 
tion is under strictly controlled conditions. By chang- 
ing these conditions, the properties of the base resin 
can be varied to satisfy the needs of particular applica- 
tions. Among the properties which can be varied are 
tensile strength, elongation at break, tear resistance and 
brittleness temperature. The-resins can be produced as 
clear translucent articles because they are colorless or 
can be formulated in a wide color range offering excep- 
tionally high luster. Plastics are so light that they will 
float on water, and they may be extruded, molded, fabri- 
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ANACONDA COIL ENGINEERS have de- 
signed over 15,000 individual types of 
coils during their many years of expe- 
rience. Some have weighed as little as 
1/100th of a pound; others as much as 
a quarter of a ton. 

But each coil began with a blueprint. 
Type, shape, size, winding, insulation, 
treatment, cost—every factor entering 
into designing the best coil for the use 
intended was pre-determined by Ana- 
conda engineers. 

Anaconda Coils derive dependability 
from still another advantage. The mag- 
net wire used for winding them is also 
a product of Anaconda engineering— 
with quality carefully controlled from 
ore to finished wire. 

It is a highly effective combination: 
Coil producers who can command the 
complete experience of magnet wire 
specialists! Magnet wire producers who 


enjoy the close cooperation of coil ex- 
perts!- 

And back of each are exceptional 
manufacturing facilities. Modern plants 
... efficient equipment likewise engi- 
neered . . . experienced, skilled per- 
sonnel. 

Any Anaconda sales office will be 
glad to refer inquiries on coils or mag- 
net wire to our engineeering staff. as» 


View of a modern coil winding department at 
one of the Anaconda plants. 


A Coil is more than just a bundle of wire 


‘fo ANACONDA WIRE & CABLE COMPANY 


GENERAL OFFICEs: 25 Broadway, New York 4 Subsidiary of Anaconda Copper Mining Company 
CHICAGO OFFICE: 20 North Wacker Drive 6 * Sales Offices in Principal Cities 
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n War, as in Peace... 


CERRO ALLOYS ; 


_ SAVE TIME and CUT COSTS! 
E rcsffftrsedyflrrrd|, dxdsl\ oer 


CERROMATRIX (Melting Temp. 250° F.) For securing 
punch and die parts, anchoring machine parts without expensive 
drive fits, short run forming dies and other metal-working 
applications. . 


CERROBEND (Melting Temp. 158° F.) Used as a filler in 
bending thin-walled tubing to small radii. Easily removed in 
boiling water. Also used for aircraft assembly jigs, templates 
for forming dies and other purposes, 


CERROSAFE (Melting Temp. 190° F.) Used to accurately 
proof-cast cavities such as molds, gun chambers, forging dies, 
etc. and for many similar applications. 


REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, N. Y., Belmont Smeiting & Refining Works 
ANSONIA, CONN., Jackson Associates 
BOSTON, MASS., Jackson Associates 
PHILADELPHIA, PA., Castaloy Metal Sales Company 
CHICAGO, ILL., Sterling Products Co., Inc. 
EVELAND, O., Die Supply Co. 
DALLAS, TEX., Metal Goods Corporation 
DETROIT, MICH., Castaloy Metal Sales Company 
HOUSTON, TEX., Metal Goods Corporation 
KANSAS CITY, MO., Metal Goods 
LONDON, ENG., Mining & Chemical Products, Ltd. 
LOS ANGELES, CAL., Castaloy Metal Sales Company 
MILWAUKEE, WISC., Harry C. Kettelson, Inc. 
NEAPOLIS, MINN., Northern Machinery & Supply Co. 
MOLINE, ILL., Sterling Products Co., Inc. 
MONTREAL, CAN., Dominion Merchants Ltd. 
NEW ORLEANS, LA., Metal Goods Corporation 
ST. LOUIS, MO., Metal Goods Corporation 
TULSA, OKLA., Metal Goods Corporation 


CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET - ~ NEW YORK 5, N.°Y. 


CON ENG RES LWFVrry A 


) 


For use in laboratory or exf 
mental work this. extrem 
versatile All Purpose Thermo o The 
ae All Purpose 


switch with convenient dial and - 
. Cae Thermoswitch 

armored cable will assist in all 

types of work. Its easy adjust- 

ment and ease of installation 

and removal give it a wide 

range of application for heat 

(and cold) control. 

Write for new Catalog. 


1@ PLEASANT ST., ASHLAND, MASSACHUSETTS 
| A A TE DEE: ASME A RL LARRRES mr 
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cated into sheets and film and coated on to cloth. All 
types of polyethylene plastics are distinguished by a 
dielectric constant at 50 mc. of 2.29 and a power factor 
of 0.0003; low water absorption (0.03 per cent weight 
gain in 100 hr.) and low transmission of water vapor ; 
and resistance to attack by many chemicals, including a 
number of solvents. As these materials are inherently 
flexible, the use of a plasticizer is unnecessary. Chemical 
inertness, low moisture transmission, inherent flexibility 
and toughness indicate that the resins will be used in 
the manufacture of many products such as washers, gas- 
kets and other molded articles ; films ; coated fabrics and 
paper ; collapsible tubes ; tubing; filaments; etc. Plas- 
tics Div., Carbide & Carbon Chemicals Corp., 30 East 
42nd St., New York 17, N.Y. 


CAPACITOR MOTOR 


Can be supplied to deliver %; hp.; can be wound for 
2 or 3 phase and also furnished for 400 cycle uses at 
higher speeds and hp. Specifiable for driving blowers in 


high ambient temperatures and for powering small con- 
trol devices of all types, type J-70 features 60 cycle, 115 
volt, single phase—3400 rpm.; low temperature rise; 
high efficiency ; 354 in. diameter ; 3% in. overall length 
and %¢ in. shaft diameter. Weight is 3 lb. Eastern 


Air Devices, Inc., 585. Dean St., Brooklyn 17, N. Y. 


ELECTRON TUBES 


Four new types available. Of particular interest for 
colorimetric uses because its spectral sensitivity charac- 
teristic approximates that of the eye, type 1P29 is a 
gas phototube. Its spectral response occurs over the 
spectral range from about 4,000 to 8,000 Ang., with 
maximum sensitivity at approximately 4,200 Ang. Its 
sensitivity at maximum response is 0.10 microamp. per 
microwatt of radiant flux. Type 3B25 is a xenon-filled, 
half-wave rectifier tube which employs a rugged con- 
struction permitting operation under conditions of se- 
vere vibration. Because of the xenon gas, this type 
can be operated under conditions where ambient tem- 
peratures in the order of minus 75 deg. to plus 90 deg. 
C are likely to be encountered. This rectifier tube is 
also capable of withstanding a peak inverse anode volt- 
age of 4,000 volt and of delivering an average anode 
current of 0.5 amp. A miniature type twin diode desig- 
nated as 6AL5 is offered featuring high perveance. 
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START WITH YOUR JOB 


Half, Fercthed 


WRITE 
FOR THIS me 
BOOKLET faa 


It contains details of FCC 
Tool Steels Cast To Shape 
and of other important 
Forging and Casting Divi- 
sion specialties that may 
offer you money-saving 
production ideas. Get your 
copy—write for it today. 


Address Dept. EM-26 
W&D...9478 
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HEN it’s dies you’re making 
—small or large—or various 
other forming tools or gages or 
certain fast-wearing parts of ma- 
chines, FCC Tool Steel Cast To 


Shape can really save you money. 


Very intricate shapes can now be 
cast in one piece within an eighth- 
inch of finished size. This means 
that you pay for less steel to begin 
with, and reduce machining time 
substantially. 


Air Hardening, Oil Hardening 
and special Hot Work Tool Steels 


of various grades—each a thor- 


oughly dependable performer in its 
class—are available in this modern, 


economical form. 


Prompt delivery under CMP. 


Allegheny ludlum 


STEEL CORPORATION 


Forging and Casting Division 
PETROIT 20, MICHIGAN 





RESISTANCE WIRE 


I, 


Produces fine resistance 
wire .0008” and larger in 
all standard and special al- 
loys for every resistance 
purpose. 


THE C. O. JELLIFF 


MFG. CORP. 


10 Pequot Rd., 
Southport, Conn. 


PILOT 1 
Wao 


GIVE YOU THESE 
5 ADVANTAGES 


1) Extensive line covers 
every known applica- 
tion 2) Assemblies 
complete with Lamps 
3) Top-flight en- 
AeA Gineering....4) Per- 
mA sonalized service 
5) Ropid-fire 
deliveries 
dale ielg 
» Catalog. 


SIGNAL ev 


hee} TY NEW YORK 3, N a 


elephone: ALgonquin 4-4770 





Thus it is particularly suitable for use as a detector in 
circuits utilizing wide-band amplifiers. In such cir- 
cuits, the low internal resistance makes it possible to 
obtain increased signal voltage from a low-resistance 
diode load. Each diode unit can be used independently 
of the other or combined in parallel or full-wave ar- 
rangement as it has its own plate and cathode base-pin 
connections. The fourth type available is an acorn 
triode of the heater type intended for use primarily as 
an oscillator at frequencies up to about 1,200 mc. 
Operation at this ultra-high frequency is made possible 
by a close-spaced electrode structure and the use of a 
radial 7-pin base which provides two connections each 
for plate and grid. Due to the close spacing, 6F4 has 
high perveance, and because of the double grid and 
plate leads, it has reduced lead inductance. At moder- 
ate frequencies, a single triode operated in class C 
oscillator service with 150 volt on plate is capable of 
giving a power output of approximately 1.8 watt. At 
1200 mc. and with 100 volt on plate, approximately 
45 milliwatt can be obtained. RCA Victor Div., Radio 
Corp. of America, Harrison, N. J. 


RADIO-NOISE-SUPPRESSION CAPACITOR 


Specially designed to reduce radio-noise voltage from 
generators, inverters, motors and other equipment. Of 
the through-stud type with a terminal at each end, the 
units are compact 
and light in weight 
(4% oz.). Physi- 
cal dimensions are 
approximately 134 
by 35% in. Capable 
of being mounted 
in any position, the 
capacitors will op- 
erate over a tem- 
perature range of plus 50 to minus 50 deg. C. One 
line of a de. or ac. power circuit can be fed through 
the unit, thereby reducing internal inductance and re- 
sistance and increasing filter efficiency for a given 
capacitance. Especially effective in reducing radio 
noise at higher frequencies, the units are currently 


| available and are rated 0-100 amp., 250 volt max. ac., 


0.55 mf. General Electric Co., Schenectady 5, N. Y. 


HIGH VOLTAGE CERAMIC CAPACITORS 


Three new types now particularly useful in high fre- 
quency power circuits requiring a small capacitance of 
low loss and stable retrack characteristics. Units have 


the general double-cap design which simplifies positive 
attachment of the terminal and gives maximum flash- 
over distance between the terminals. Plates are pure 
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check this new development for 


Micarta “444”—a new develt 
ture—now offers a new, practica 
means for forming structural shap 
pletely cured flat sheets . . . with low-cd 
ment, and dies of non-critical materials. Shape 
those shown can be produced easily and quick] 
in most cases with inexpensive wood molds and by 
use of a simple arbor press. Deep draws, sharp bends 
and intricate shapes may be obtained. Parts pro- 
duced are strong, stable and permanent. 

Originally developed for aircraft needs, Micarta 
“444” ig being used for trim tab fairing, fuselage 
tail-wheel housings, ammunition feed chutes, and 
for many other practical applications. It provides 
characteristic Micarta properties of strength with 
lightness, and resistance to heat, cold, humidity and 
chemicals. Investigate the full story—write for the 
new Micarta Data Book B-3184-A. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 3.06349 


Cy ees 
aC) ae ea 


JUST HEAT... Premolded and cured flat INSERT . . . Heated sheet is then placed in AND FORM... Pressure at approximately 
sheets are heated uniformly on both sides by inexpensive wood mold in arbor press or where 100 pounds per square inch is applied, and shape 
nfrared lamps, ovens or parallel hot plates to pressure can be applied to molds. left to cool briefly in mold. Resulting shape is 


ust under the blistering point. 
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YEARS OF 
SPECIALIZED EXPERIENCE 


Now producing Precision GAGES, TOOLS and MOLDS 
for manufacturers of war essentials. 


146 MIDDLE STREET ¢ PAWTUCKET, R. I. | 


silver fixed to the ceramic, and standard terminals are 
silver-plated brass or bronze. Capacitance is deter- 
mined by the area and thickness of the ceramic center 
partition or bottom of the cups and by the dielectric 
constant of the ceramic. Having zero temperature 
coefficient, special units maintain a constant capacitance 
with temperature change. Dielectric constant of such 


| ceramic bodies is approximately 40. Another type unit 


has a uniform retraceable change with temperature of 


_ minus 0.00075 mmf./mmf. deg. C as well as a dielectric 
| constant of 90 and thus provides more than double 


the capacitance possible with the first unit mentioned 


| of the same size. Centralab Division, Globe-Union, Inc., 
| 900 East Keefe Ave., Milwaukee 1, Wis. 


AIR-OPERATED CONTROLLERS 


Designated as the Model 93 series, these instruments 
are built for controlling temperature, pressure, vacuum, 
liquid level and humidity. Operating on the free 
vane principle of automatic control, the devices have 
a throttling range of from % to 15 per cent with the 


| adjusting mechanism arranged so that changes in the 


throttling range can be made by the user without the 
need of tools. By turning the control pointer to the 
desired value, the direct set controllers can be set to 
control at any value within the range of the instrument. 
They are built so that they can be changed by a finger 
adjustment from reverse to direct action or vice versa. 
Specifiable for the control of temperatures in bake ovens, 
drying ovens, cookers, retorts, plating tanks, soft metal 
pots and the control of steam pressure. Bristol Co., 
Waterbury 91, Conn. 


THREE DIMENSIONAL EFFECT 


Important to the plastic industry particularly from the 
standpoint of creating beautiful three dimension design 
and multiple coloring, imbedded in the back of transpar- 
ent molded pieces with various parts of the design 
being assortedly colored and then the entire design being 
sealed in. Offering the industry a method of totally 
enclosing beautiful three dimensional effects in colors 
in such products as containers, nameplates, dials, trim, 
insignia, counter displays, emblems, signs, buttons, jew- 
elry, stationery and desk products, knobs, etc., greatly 
increased artistic value and eye appeal is created by this 
process. Even the most intricate designs can be pro- 
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@ FOR TINY SWITCH BLADES 
TO HEAVY STRIPS 


@ FOR EXTRA CONDUCTIVITY 


@ SILVER CLAD (Nor ELECTROPLATE) 


First in the parade of new General Plate 
Metals for post-war use is the new laminated 
combination of Silver on Beryllium Copper. 

Made by permanently bonding silver to 
beryllium copper, it gives you the extra 
conductivity of silver , . . so badly needed 
where only beryllium copper meets the re- 
quirement . . . plus the springiness of beryl- 
lium copper. : 


Laminated Metal 


No matter whether your requirements 


call for tiny switch blades or heavy strips, 
General Plate laminated Silver on Beryllium 
Copper will provide better performance. It 
is available in combinations of silver on one 
side or both sides in any thickness—or centre- 
lay (silver between two layers of beryllium.) 
_ Find out about this new General Plate 
laminated metal . . . Silver on Beryllium 


Copper. Write for full information today. 


ATTLEBORO, MASSACHUSETTS 






The New General Plate 


* PAT. PENDING 


Here's what makes an peubum 


Wora making facilities are the yardstick by | 
which to measure your molder . . . for engineer- 
ing skill, the finest molding equipment and the 
most rigid inspections are valueless unless the 
job gets off to a good start in a good mold. Your 
molded plastic parts can’t be better than the 
mold in which they are formed. 


Shown in the photograph above are both sections of the mold in 





which Bausch & Lomb Safety Goggle Frames are made. Because 
a thermo-plastic material was suitable for this use, the injection 
method of molding was used, lowering costs and increasing the 
rate of production. Although the frames are threaded, note that 
the shape of the guides is such that they open and close the split 
female die as the mold is opened and closed, permitting automatic 
ejection of the molded product and eliminating the need for hand 
unthreading. Note also the intricate detail and the high polish of 
the interior of this mold. 


On your next molded plastic job, get in 
touch with Auburn. Learn how Auburn’s 


complete service can help you. 


PLASTIC PRODUCTS AND SERVICES 


COMPRESSION, TRANSFER AND INJECTION MOLDING 
EXTRUDED VINYL oR ACETATE TUBES AND SHAPES 
CELLULOSE NITRATE RODS, SHEETS, MOLDED PARTS 
MOLD. ENGINEERING AND COMPLETE MOLD SHOP 





duced and sealed in behind the transparent front of te 
product. Gits Molding Corp., 4600 West Huron St, 
Chicago 44, Il. 


MARINE DYNAMOTOR 


Built so as to be suitable for use in high humidity loca- 
tions with spray-resistant, verdigris-repellent constric- |) 
tion, this unit’s bearings are packed with pre-worked 


SA lsd aaa 


grease of marine type, a new feature in small dynamotor 
lubrication. Available with inputs ranging from 6 to 
115-volt de. and outputs up to 600 volt at 0.25 amp., 
the size of the largest device is 7% in. long by 4% in. 
wide by 3% in. high. The unit weighs 9 lb. without 
the filter. Carter Motor Co., 1608 Milwaukee Ave., 
Chicago, III. 


AUTOMATIC TEMPERATURE CONTROL 


Designed primarily for fighter planes to allow pilots 
more time by performing automatically an essential 
flight operation. Departing from the more conventional 
methods of cooling control, the system electrically op- 
erates the flaps which regulate the flow of air to the 
engine. Also, it employs a novel temperature-sensitive 
material that automatically controls the cooling of the 
engine head, oil and carburetor air or coolant tempera- 
ture. Formerly, a switch was operated on the control 
panel in order for vents for the air flow to open, but 
this combination of metallic oxides acts as a mechanical 
flight engineer that starts opening the flaps at some pre- 
determined temperature. Using a delicate relay of only 
eight-ten-thousandths of a watt in power, the modulat- 
ing control can stop the flaps at any position between 
open and closed, the position depending on the tempera- 
ture of the engine. Engine life is thus lengthened, be- 
cause the modulating control keeps the engine from 
reaching temperature extremes. Having the advantages 
of being all electric and small in size, the system can be 
located in any part of the plane. An important feature 
is the speed with which the unit senses the least change 
in temperature and transmits this into regulating the 
flaps. General Electric Co., Schenectady 5, N. Y. 


SOLDERLESS TERMINAL 


For all small wire connections such as aircraft, radio, 
other electronics, switchboards, automotives, etc. This 
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lt its going to take a 





MOTOR... 
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/ hat new product you're thinking about... if it’s 





going to take a motor, investigate what motor parts 
can do in reducing size, weight, or unsightly contours. 

Begin by asking for your copy of the new, free R&M 
Matched Motor Parts catalog. In it you will find plenty 
of facts and figures to help you decide on the right 
power unit for the job. 

Match those facts against the factors of power sup- 
ply available, duty cycle expected, weight and cubic 
inch volume per horsepower, operating performance, 
speed-torque characteristics, starting torque, venti- 

| lating method, and cost. 


Do that, and you'll find that there is one right com- 
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bination of R&M motor parts that is just what you're 
looking for. 

Thirty-two pages of text, illustrations, diagrams, 
and charts are yours for the asking. Send for your 


\ oa copy of the new R&M Matched Motor 


Parts catalog, today. 


ROBBINS &€ MYERS + INC. 


HOISTS & CRANES © MACHINE DRIVES © FANS © MOYNO PUMPS © FOUNDED 1878 
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Ryerson isa convenie 
over ten thousand di 
shapes and sizes of s 
for immediate shipmen 
nearest Ryerson plant: © 
: waukee, Detroit, St. Lot 
nati, Cleveland, Pittst 
dlphie Bufo New 


and long life... 


One of the maior 
suppliers to the 
Armed Forces in 
wartime, and to 
sivilian require- 
ments in peace- 
time, Westing- 
house has consist- 
ently specified 
HEXACON solder- 
ing irons 


“BALANCED HEAT” 


Incorporating the exclusive HEXACON 
principle of design, excessive element- 
impairing heat is on. by the 
patented hexegon-shaped barrel. Dan- 
ger through over-heating is minimized, 
and efficiency and economy of opera- 
‘tion are increased. 


HEXACON ELECTRIC CO. 
17? W. Clay Ave.. Roselle Park, N. J. 


WRITE FOR 
LITERATURE 
The HEXACON 
line is one of 
the most com- 
plete available 
today; included 
ore a diversity of 
types ond sizes. All 
ore described in fully 
illustrated literature; 
write todey,.no obli- 
gation. 


AUR Te ee 
LONG-LASTING 
SOLDERING IRONS 








solderless terminal can be installed with hand crimping 
pliers, or standard types of indenting dies. It is fuily 
interchangeable with other terminals of the same type, 
and lends itself to rapid assembly in production. Two 
indentations across the barrel of the terminal attacl, jt 
permanently to the wire. The terminals are made from 
pure copper, correctly tempered. Owing to one-piece 
construction, with insulation support wings, there «re 
no parts to come loose during handling or under severe | 
vibration subjection. H. B. Sherman Mfg. Co., Battle 
Creek, Mich. 


FLUORESCENT LAMP STARTER 


Features in this gas-actuated unit include faster start- 
ing with adequate cathode-preheating. Starter con- 
tacts, which are normally open, are enclosed in a low 
pressure argon gas‘atmosphere, and the stationary con- 


tact consists of a rectanglar metal “flag” to assure good 
electrical make and break with a short silver bar spot- 
welded to the movable bimetal element. When the line 
switch is closed, the argon gas glows and heats the f 
bimetal element which momentarily closes the circuit 
to preheat the lamp cathodes. Gas glow in the starter 
is eliminated by the closing of the starter contacts so 
the movable element can cool and return to its normal 
position and permit the establishment of the arc in the 
fluorescent lamp. Voltage drop across the lamp pre- 
vents recycling while the lamp is in operation. Sylvania 
Electric Products, Inc., Salem, Mass. 


HEAT RESISTANT PLASTIC 


Dichlorostyrene, a chlorinated compound from which 
heat resistant plastic and synthetic rubber can be made, 
is a recent development based upon laboratory research. 
The plastic has good electrical insulating properties 
with important implications for electronic specification 
points. The synthetic rubber is made from dichlorosty 
rene and butadiene. Mathieson Alkali Works, Inc. 
60 East 42nd St., New York 17, N. Y. 


METAL PLATING 


Permits perfect hermetic seal from 350 deg. F down to 
dry ice temperatures, and the unusual adhesion obtained 
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ramove ESNA” ELASTIC STOP NUTS nota 


tight under all conditions— 


... thanks to the Locking Grip of the 


shock-absorbing, resilient 


NATIONAL VULGANIZED FIBRE Gollar 


I. thousands of applications —in countless industries, 
can be seen the familiar red collar that marks Elastic Stop 
Nuts. This well-known red collar is National Vulcanized 
Fibre, the remarkable material that possesses such an 
unusual combination of properties. These properties are 
toughness, great mechanical strength, resilience, light 
weight, good machinability and forming qualities, high 
dielectric strength, exceptional durability. 

Because of these combined, outstanding qualities, 
National Vulcanized Fibre will, as it does in the ESNA 
nut, help make needed peacetime products safer, stronger 
and longer-lasting. Your inquiry on your use-of this 
material will receive the prompt at- 
tention of our trained technical men. 

Send for Free Copy of National 


Vulcanized Fibre Haod Book. Please 
write on your company letterhead. 


*ESNA is the trade mark of Elastic 
Stop Nut Corporation of America. 


Here’s why the ESNA ELASTIC STOP NUT locks fast 
and stays put even under shock or severe vibration. 


This nut and its mating bolt are put together like any 
ordinary nut and bolt—up to a point. This point is 
where the bolt meets the unthreaded compression- 
locking National Vulcanized Fibre Collar. 

The’ bolt then impresses its own thread path into 
the elastic National Vulcanized Fibre compression 
collar. In passing through the collar the bolt threads 
squeeze the locking fibre—the locking fibre collar 
squeezes back. Thus the compresssed fibre collar, in 
its confined pocket, grips the bolt threads on both 
sides—with a grip which never relaxes. 

This grip keeps fhe nut from turning loose. Only 
when the nut is removed is the gripping action 
relieved. When this happens, the fibre collar goes 
back to an “undersize thread” condition. So the nut 
can be used again and again. 


National Vulcanized Fibre Co. 


Wilmington 99, Delaware 
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Offices in Principal Cities 





AND MOST-WIDELY IMITATED 
PILOT LIGHT ASSEMBLIES 


Dialco creative Engineering has origi- 
nated numerous types of Pilot Lights 
which set the standard for the industry. 
COMPLETE WITH LAMPS: To speed 
» production we offer a vast line of Pilot 
_, lights completely assembled with proper 
G.E. or Westinghouse Lamps . . . 
CIALISTS IN NEON APPLICATIONS 
» Send specifications for immediate 
tion of your problem. Write for 
nCatalogue. 


IN DEPEND.ON DELIVERIES oe 
Vr a. WiTH é iy Oper 


DIAL LIGHT CO. =~ 


200 BROADWAY + NEW YORK 3. N.Y 


Telephone: Algonquin 4-51 80-1-2-3 





ENGINEERS: Here's 
the BIG POINT about 


AMPERITE 
REGULATORS 


AMPERITE 


2% 


PA MPERITE CO., 561 Broadway, New York (12), N.Y 


a trlen rp., Ltd., 560 King St., W.T 








in plating on plastic materials is now applicable to glass 
and ceramics. Any normal soldering method is satis 
factory—hot iron, oven soldering or electronic, and no 
special solders are required. The process is adaptable 
to the hermetic sealing of such electrical components as 
resistors, condensers, small relays, transformers, instru. 
ments, etc. Either glass or ceramic cases can be plated 
with a metallic band for soldering to metallic end caps 
or insulators plated for solder sealing to metallic con- 
tainers. Electro Plastic Processes, 2305 West Charles- 
ton St., Chicago 47, Ill. 


AIR CIRCUIT BREAKER 


Requiring less space and permitting lighter structures 
for distribution panelboards, built-in specification 
points and bus duct plug-ins, this 100 amp. circuit break- 
er is equipped with 
thermal and_ in- 
stantaneous mag- 
netic trip elements, 
thereby permitting 
maximum loading 
of circuits and 
fast resumption of 
interrupted serv- 
ice. All ratings 
are available in 
one compact 
breaker with uni- 
form pole spac- 
ings and terminal arrangement, providing complete in- 
terchangeability between ratings. The frame permits a 
100 amp., 600 volt ac. or 250 volt dc. breaker in the 
same space formerly required by the 50 amp., 600 volt 
ac. or 250 volt dc. rating. Silver alloy contacts give 
increased contact life with lower wattage loss. The spe- 
cial alloys used also prevent freezing. Both two and 
three-pole units are available as are certain other varia- 
tions permitted by the case design. Westinghouse Elec- 
tric & Mfg. Co., 306 Fourth Ave., P. O. Box 1017, 
Pittsburgh 30, Pa. 


IMMERSION HEATER 


Makes possible replacement of inexpensive, individual 
heating units easily and quickly. Consisting of a spe- 
cially designed 5 in. flange in which are bolted three 


flange type, double-bladed immersion heaters, each a 
complete heating unit and each provided with an in- 
dividual gasket, the unit is strongly constructed, and 
maintenance and repair have been greatly simplified. 
Terminal cover protects electrical connections. By 
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Magnesium permanent-mold castings are made 
with cast-in steel pole shoes. Thus, airplane 
magneto housings have the light weight 
which only magnesium can provide, plus 
steel’s magnetic qualities. 

Inserts of other metals, when required, are 
but one of the advantages offered by Mazlo 
Magnesium permanent-mold castings. Sur- 
faces are smoother than sand castings and 
grain structures finer. Dimensional tolerances 
are closer; parts can have thinner walls. Less 
metal to machine away, resulting in lower 
fabricating costs. 





MAGNESIUM 
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Consider the use of permanent-mold cast- 
ings where quantities are sufficient to warrant 
the making of molds. Magnesium is now 
available to manufacturers of other-than-war 
products, upon WPB approval. 

American Magnesium Corporation can take 
care of your requirements for permanent-mold 
die and sand castings, forgings, extruded 
shapes and sheet. For information on the 
availability of magnesium products, call the 
nearest office of Aluminum Company of 
America (Sales Agent for Mazlo Magnesium 
Products) 1715 Gulf Bldg., Pittsburgh 19, Pa. 


PRODUCTS 





—_ fer electrical applications 


Callite’s special wires have already proved their value in 
clectronic equipment. Kulgrid”, a Callite development, has 
a great post-war future in household and industrial appliances 
for connecting: wires*from terminals to heater elements. 

Callite research developed “Kulgrid” to meet the need for 
a wire that has high heat and electrical conductivity plus 
strength and resistance to oxidation at high temperatures. 
“Kulgrid” consists of a copper core, over which is bonded a 
sleeve of nickel. It has 70% of copper’s conductivity .. . 
100% of nickel’s resistance to oxidation and corrosion, It 
can stand up under high tempera- 
tures, fatigue, and corrosive condi- 
tions, infinitely better than copper 
without failing. 


Rx For R*pay 


(*Reconversion) 


“Clad” Wires can add 
a plus to your post- 
war products, Talk 
over your plans with 
a C-T -engineer soon. 


KULGRID AND OTHER “CLAD™ WIRES 


Callite “Clad” Wires are available in other bi-metal combina. 
tions. Consult our engineers on specific applications. Write or 
wire today. Callite Tungsten Corporation, 547 Thirty-ninth St., 
Union City, New Jersey. Branch Offices: Chicago, Cleveland. 


using a dummy forged steel flange to seal the opening 
while replacement of any one unit is being made, the 
other two immersion heaters are left in operation with- 
out interrupting service. Thus, costly delays are elim- 
inated. Supplied with suitable gaskets for mounting on 
a standard 5 in. pipe flange, these water immersion 
heaters are rated 6 kw. to 18 kw. and oil immersion 
heaters from 6 kw. to 15 kw., available for 115 or 460 
volt, single or three phase service. Edwin L. Wiegand 


| Co., 7500 Thomas Blvd., Pittsburgh 8, Pa. 


FLUORESCENT BALLAST CAPACITORS 


| All units are built for continuous service at 85 deg. C 


and have less than 2 per cent power factor at the high 
operating temperatures en- 
countered in fluorescent 
ballasts. The capacitors 
are dried, impregnated, 
filled and sealed without 
contact by human hands to 
avoid all possibility of 
body acid contamination. 
Process of mechanical 
sealing eliminates high 
temperature oil leaks com- 
pletely. Fluorescent Light-. 
ing Div., Capacitron Co., 
318 West Schiller St., 
Chicago 10, III. 


DUAL-PURPOSE SAFETY NUT 


Features installation ease, safety and low cost and is 


| specifiable for all mechanical industries. Operating on 


the principle of the engagement of a snap ring in one of 
a number of longitudinal serrations in the bolt thread, 
the nut requires no spe- 
cial bolts and the locking 3 
ring is a permanent part 
of the component. There 
are 14 locking positions 
per revolution of the nut 
with 7 serrations on the 
bolt thread. Capable of 
use on any length thread, 
the unit may easily be 
locked or unlocked by the 
flip of the locking ring. 
Serrations in the bolt 
thread are cut by a 
simple internal broaching 
tool in a fraction of the 


1 


| time needed to drill cotter pin holes. Designed for use 


in close quarters, this broaching tool may be hand- 


| operated in the case of pre-assembled parts. When 


used as a stop nut, serrations in the bolt thread are not 


| necessafy, and spring pressure provides, a stopping 


action when the nut is tightened and the Idcking ring 
snapped in position. Withstanding abnormal heat, mois- 
ture and oil conditions, the nut requires no additional 
torque or wrench-pull. Simlok Div., Simmons Machine 
Tool Corp., 1700 North Broadway, Albany 1, N. Y. 
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We Can’t Let Up Now=— 
BUY EXTRA WAR BONDS 


\\ SS | Li One feature alone did not give Sun- 
~y fac light fractional-horsepower motors 

: 3 se. — their reputation for dependable 
any performance. It is the accumula- 
tion of those features—the “extras” 

which mean so much to quality—that has long 
influenced scores of manufacturers to specify 


Sunlight motors in their products. 





Those “extras” are based on a sound knowledge 
of what an electric motor needs for top per- 
formance under widely varying working 
conditions. They represent technical skill de- 
veloped in manufacturing more than eight 
million Sunlight motors during 28 years .. . 
the design know-how that has eliminated all 
“bugs.” This means a lot to users. 


For extra protection Sunlight motors have: 


1. Extra-heavy coatings of dielectric insulation on 
all wiring—to guard against short circuits and the 
danger of burning out the motor. 


2. Extra power through full-rated starting capacity 
—to prevent starting strains. Sunlight motors have 
up to three times the rated starting capacity, for 
safety. 


3. Full-gauge copper wire—to reduce heat gener- 
ation in armature and magnet. 


4. Diamond-bored bearings—microscopically smooth 
—to provide trouble-free performance. 


5. Self-oiling cast-bronze journals —to reduce fric- 
tion and the chance of motor neglect. Sunlight 


motors require minimum servicing. 


Couple these “extras” with engineering know- 
how and extensive manufacturing facilities and 
you will know why Sunlight motors are speci- 
fied to power many of the country’s leading 
makes of electrical appliances. 


SUNLIGHT MOTORS 
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Y-26 « ¥-27 


COMPOSITEe BONDED;« HIGH 
TEMPERATURE MICA INSULATIONS 


Recommended as Replacements for 


STRATEGIC BLOCK OR SHEET MICA 
In Many Applications 


@ Composite highly integrated insulating materials comprising 
mica splittings bonded with insulating, inorganic bonding 
agents. 


Compact, thin, flat, lightweight sheets completely resistant to 
repeated or continuous subjection to temperatures of redness. 


Strong, hard, durable—can be cleanly die punched without 
fracturing, breaking or flaking. 


High dielectric strength and insulation resistance. 

A dependable source of supply in unlimited quantities. 
Available in sheets in all thickness from .005” up. 

Also in punchings to specified dimensions. 


We suggest your consideration of Y-26 and Y-27 High Heat 
Mica Insulation as substitutes for Strategic Mica for your 
purposes. 


Your inquiries are invited and samples for test will be sent 
gladly on request. 


NEW ENGLAND MICA COMPANY 
Incorporated 
30 WOERD AVE.. WALTHAM, MASSACHUSETTS 
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OUTPUT 
TRANSFORMER 
Hermetic- Sealed 


MERIT COIL & TRANSFORMER CORP. 


4427 North Clark St CHICAGO 40, ILL 


158 


SPECIAL TRANSFORMERS 


(Continued from p. 122) 


causes a reduction of at least 20 per cent in size in the 
larger transformers of the power class. 

The effect of frequency on transformer size may he 
expressed as follows: If the relative weight of a 60- 
cycle transformer is taken as 1, then it is 0.47 for 200 
cps., 0.32 for 400 cps., 0.23 for 800 cps. and 0.18 for 
10,000 cps. A transformer designed for 60 cps. but 
operated at 400 cps. will have substantially the same 
eddy current loss but only about one-third the hystere- 
sis loss. The foregoing numerical relationships will 
vary with insulation requirements, however. 

A reduction in transformer size may also be obtained 
through the use of the more expensive 50-50 nickel- 
iron alloy (instead of common silicon steel) for core 
material. Although the eddy current losses are slightly 
greater with this material, the hysteresis loss for 10,000 
gausses at 60 cps. is but one-half of that for common 
silicon steel. 

Whereas 400-cycle transformers are in general use in 
aircraft, 800-cycle transformers are also in use to fur- 
ther reduce the size and weight. 


INFLUENCE OF THE WAR 


INCE it is impossible to determine the ultimate 

use of equipment, each unit for the Armed Forces 
must be engineered to withstand all conditions. Speci- 
fied operating temperature extremes are +85 to —55 deg. 
C. for all such transformers. Further problems are 
those of fungus growth, condensation, and shock from 
jolts and jars encountered in transportation and in 
service. 

Aircraft equipment is seldom affected by fungus 
unless removed from the plane and stored. However, 
since altitudes of 30,000 to 40,000 ft. encounter —40 
to -60 deg. C. temperatures, a considerable condensa- 
tion problem is encountered. A plane having hot, 
musty, humid ground temperatures will encounter the 
opposite extreme within a few minutes. After a 
thorough chilling, the craft returns to base and con- 
densation starts in, often resulting in “rain” within 
larger equipments. With twilight humidity of 85 to 90 
per cent enduring for two or three hours every night, 
it is obvious that the transformer must be designed to 
tropicalization. 

Another factor peculiar to aircraft is the matter of 
vibration. Resonant balance in design has often solved 
mounting problems. Still another factor in transformer 
design peculiar to airborne equipment is corona effects 
at high altitudes where low barometric pressures are 
encountered. Flashovers and corona effects require 
special altitude terminals which, for high altitudes, pro- 
vide for three times the space dielectric required for 
those designed for use under 7,500 ft. 

One transformer manufacturer, for example, takes 
into consideration the following factors: ll trans- 
formers are hermetically sealed and completely filled 
with potting compound. X-ray spot checks in produc- 
tion show the lead positioning, air holes, voids, etc., 
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YOUR PRODUCT THIS POWERFUL 


Leen Verte.’ 


SHAKEPROOE witt HELP 


YOU ENGINEER YOUR PRODUCT 
TO INCLUDE FASTER OPENING 
AND CLOSING! 


Shakeproof Quick Fasteners will definitely 
provide your product with extra utility, and 
thus assure complete user satisfaction. 
They permit extra-fast opening and lock- 
ing of covers, doors, and panels. Just 
about % turn of a screwdriver, and the 
fastener opens... another 4 turn locks it 
securely, assuring absolute protection 


This electrical fuse box is againt the most severe vibration. 
one of many practical ap- : 


lications for Shakeproof - p 
Quick Fasteners. Specially o Shakeproof Quick Fasteners can be 


designed for aircraft, this ; 2 ‘ 

new locking principle will A. designed into your product...and a 
a our product 0 zs ss 

better performance! Shakeproof Engineer will recommend the 


5 E p i 0 FE best methods for installation and assembly. 
This specialized engineering service will 
FASTENERS greatly help you... it is offered without 


a ee a obligation. Write today—a field engineer 
Shakeproof Quick Fasteners are comprised of only 3 parts 
—spring unit, stud, and cross pin. Spring units are desi = will contact you for immediate consultation! 
for use on metal, wood, or plastics. Studs are available 
oval, flush, or wing type. Complete assemblies are offered - 
in 3 sizes. Write today for Catalog AD2, giving complete 


ci ea, sAipke EP Pha OF inc. 
TF [oekguailers” 


Fa of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
2501 North Keeler Avenue, Chicago 39, lilinois 
Plants at Chicago and Elgin, Illinois «¢ In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 


Los Angeles Office Detroit Office 
5670 Wilshire Bivd., Los Angeles 36, Calif. ' 2895 E. Grand Bivd., Detroit 2, Mich. 
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Handiest 
where hard-to-hold 


The small-size screws you largely use can be held on 
the end of an Allen driver and started in the tapped 
hole instanter! Or they may be held on an Allen Hex 
Key and turned in places where thumb-and-finger 


work awkwardly if at all. Fast in assembling! 


And for set-ups hard 
to hold under vibra- 
tion, “Allens” have (1) 
STRENGTH for tight 
wrenching; (2) Accu- 
rate threading to a high 
Class 3 fit, for a high 
degree of frictional 


holding - power. 


Your local Industrial Distributor supplies also Allen 
Socket Head Cap Screws, Flat Head Cap Screws, 
*Tru-Ground” Shoulder Screws and “Tru-Ground” 
Dowel Pins, Ask him for samples and details, 


THE ALLEN MFG. COMPANY 


HARTFORD, * Yeas, * CONN. 


| 


| 


as well as the positioning of the transformer con 
ponents. Terminal boards are sealed against moistur: 
and fungus attack. Transformer leads, where usec , 
are fungus treated by approved Signal Corps and Nav ° 
methods. All inserts and terminal pillars are moulde| 
into the terminal board during manufacture to insure 
a good seal. Flange seals are rolled over to coincide 
with terminal board seal, thus affording further pro- 
tection. Mounting bolts secure the core directly, thus 
placing all strains from vibrations, upon the mounting 
The reduction in weight is highly important in all 


REPRESENTATIVE DIMENSIONS AND 
WEIGHTS FOR ENCASED TRANSFORMERS 


Width 
in. 


3He 
43% 
53% 
6th6 

10% 


























11 





. 14 





18 


ONSTANT voltage transformer in her- 
metically-sealed case for chassis mount- 
ing. Rated 6.3 volt, 17 va. plus or minus 1 
per cent regardless of supply line voltage 
changes of plus or minus 12 to 15 per cent. 


branches of the Armed Forces. Compact, high per- 
meability silicon steel cores, for radio and other kinds 
of transformers, combine one-third more flux carrying 
capacity, for the same size and weight, than ordinary 
silicon steel. The high permeability results from a 
special rolling and annealing technique in which the 
grains of the silicon steel are oriented or alined in a 
predominant direction. Ultra-thin high permeability 
silicon steel 2 mils thick is now available. 

One construction of cores of this material consists 
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COILS CAN RATE HIGH ON BOTH COUNTS 


If you start with FORMEX magnet wire 


Now you can use the varnishes and 
baking cycles that will produce 


solidly bonded coils without risk of 
weakening the magnet-wire insulation, 
because FORMEX* magnet wire is strong- 
ly resistant to the action of the solvents 
in varnishes used for bonding. 


This tough magnet wire is also highly 
resistant to heat shock. FORMEX wound 
assemblies can be exposed to varnishes 
and temperatures which would cause a 
fatal percentage of rejects on coils wound 
with conventional enameled wire. 


Because FORMEX is essentially self- 
sufficient, varnishes can be chosen entirely 
for their cementing action, thus simplify- 
ing the choice of the bonding agent. 
Stronger and more compact coils are the 
result, 


For more detailed information on how 
to improve wound assemblies by the use 
of FORMEX magnet wire and G-E var- 
nishes and thinners, get in touch with our 
nearest office. General Electric Company, 


Schenectady 5, N. Y. 
“Reg. U.S. Pat. Of. 
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Resistance to Solvents 








Solvent 


Kerosene 


Petroleum naph- 
tha 
Toluol coal tar 


Alcohols 
(Methyl 
through 
octyl) 
Xylol coal tar 


Acetone 
Trichlorethylene 


Varnish 
G-E 
No. 


1678 
1679 
9535 
9550 


a an 


Heavy 
Enamel 


ing 
Fails 


Fails 





Thinner 
G-E 
No. 


1513 
9407 


Pet. Spts. 


Slight soften- 


ing 
Slight soften- 


0.930 


HF 


Formex 


No effect 
No effect 


Slight soften-/| 
ing at 
hours 

No effect 


Slight selten-|| 
ing at 4000 


Solvent 
10% sulphuric 
: on 
potassium 
hydroxide 
Freon F-12 gas 
Cresol, plus alco- 


Ammonia - 


|Gasoline 


Asphaltic, or pe- 
troleumasphalt 


Heavy 
Enamel 


No effect 


Ne effect 


Fails 

Fails 

Slight soften- 
ing 

Fails 

Fails 


3 |Benzine, plus al-| Fails 


No effect 
75% softening || 





cohol, plus gas-| 
oline 





HF 


Formex 
No effect 
Neo effect 
No effect 
Fails 


No effect after 
72 hours 

No effect after 
5000 hours 

No effect 


Fails 





Recommended Baking Practice 





Specific 
Gravit 
at 21 


0.930 
0.965 
0.915 


Centipose, 
at 21 C 


800 


750 
250 


Viscosity 





2 





Baking teMmperature of 135 C or above is preferred for all of these jesdlihae. Flash point 60 


Buy all the BONDS 
can—and 
keep all you buy 


you 





(Photograph Courtesy Kellogg Switchboard and Supply Co.) 


KESTER CORED SOLDERS 


TAKE THE Agsehoa OUT 
OF PRODUCTION LINES 


@ If you are plagued by an unsolved solder problem, con- 
sult Kester engineers. These experienced men know solder 
the way a surgeon knows anatomy. They can help you 
speed up production, improve your product and minimize 
service difficulties. 

@ Numerous types of Kester flux-filled solders are available 
for industrial use. Each is scientifically correct. Kester Rosin- 
Core Solder, used for electrical work, has a patented plastic 
rosin flux that will not disintegrate, cause corrosion or injure 
insulating material. 


@ In the wide range of Kester Cored Solders there is one 
exactly suited to every production program. Our engineers 
will be glad to study your problem and make recommenda- 
tions. Write to them at any time—there is no obligation. 


x BUY WAR BONDS x 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39, Illinois 


Eastern Plant: Newark, N.J. 
Canadian Plant: Brantford, Ont. 


KESTER 
(CTA SE ACacaeeee 
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KESTER SOLDER 


A \_ A DAPTABLLITY to the specific product B 
need is reflected in this (A) audio unit 
for geo-physical unit. B—Filament trans- 
former for an electro-cardiograph. 


in winding a strip of it continuously on a mandrel of 
desired dimensions. After being annealed at a high 
temperature and vacuum impregnated with a plastic 
compound to make it a solid unit, the core is cut in 
two segments, the ends of which are machined and 
worked to produce coinciding surfaces when reas- 
sembled. The butt joint, equivalent to a 0.0005 in. 
air gap, eliminates cross fluxes or masking effect ‘and 
does not increase the core loss. Cores weighing % oz. 
up to 7 Ib. are assembled on coils by means of metal 
bands tightened to insure correct tension. 

Besides the desired dimensions, etc., information 
usually required of specifiers of transformers are: 

For power transformers, primary voltage and fre- 
quency; secondary voltages and currents; operating 
voltages above ground if other than the voltage of the 
winding; potential breakdown requirements; duty 
cycle; ambient temperature; temperature rise permis- 
sible, and the type of mounting. 

For audio transformers, etc., primary and secondary 
impedances ; the frequency range over which they must 
operate; the degree of uniformity over the frequency 
range (usually expressed in decimals), and the amount 
of direct current involved in any winding. If the 
transformers are to operate in connection with tubes, the 
plate impedance of the tubes, or the type or types of 
tubes to be used, should be stated. 

Other factors involved in some audio transformer 
designs are balance of the windings; direct current re- 
sistance, and protection from magnetic fields. Pulse 
transformers, which are special applications of audio 
transformers, should be specified by the frequency and: 
usually by pulse duration and spacing duration to insure 
correct completion of orders. 


Among those organizations active in the field of transformers 
for electronic communication products and including those co- 
operating in forwarding data upon which this article was, in 
part, based are: Acme Electric & Mfg., American i ban na 
Audio Development, Bendix Radio Div. — bag eve Bama 
bridge Thermionic, Essex Wire Div., ransformer, 

W. Davis, Dongan Electric Mfg. nan . Doyle, Elec- 
tricoil, Ferranti Electric, General Electric, E. I. Guthman, 
Hammerlund Mfg., Hercules Electric, Jefferson Electric, Ken- 
yon Transformer, ‘Langevin, Magnetic Windings, Merit Coil & 
Transformer, New York Transformer, Raytheon Mfg., Sola 
Electric, Standard Transformer, | ae Electronic Products, 
S r Electric, Teleradio Thermador Electric 
Mfg., Thordarson Electric Mfg., United Transformer, Utah 
Radio Products, and Westinghouse Electric & Mfg. companies. 
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“American” Pacemaker Lathe—14 inch, 16 inch, 18 inch, 20 
inch, and 22 inch; all equipped with Timken Bearing spindles. 
cinnati, Timken Bearings again are dem- 
onstrating their unequalled capacity for 
maintaining spindles uniformly rigid and 
free from chatter at all speeds, feeds and 


| cutting loads. 
Spindle of “American” Pacemaker Lathes showing ; : c 2 
application of Timken Bearings. Timken Bearing Equipped spindles have 


Timken Tapered Roller Bearings not pa a Anes IRE weuee —_ oe 
only have kept pace with machine tool ne Suncare ati _ = 
developments for many years, but con- ” the ee eae ne eos 
stantly have anticipated progressive de- ri ee ee ee seal aiid 
mands for increased speed, precision ee ee oe 


lier Beari ' , Ohio. 
and endurance in equipment of all kinds ner mp ea aes : 
—lathes, milling machines, drilling ma- 
chines, grinders, boring machines, etc. 
Thus on the spindle of the “American” 


Pacemaker, latest model lathe of The 
American Tool Works Company, Cin- 
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‘TYPES, forms, sizes and related variations for those eleo- 

| tric motors which the engineer-designer may specify for 

M O ~ integration within his product. Revised frequently this two- 
way table covers the offerings of ELECTRICAL MANUFAC- 


TURING advertisers. To use, merely select the basic charac- 
. ter of the performance desired with due regard for the energy 
What They Will Do supply as indicated by the A, B, C, D, and E key letters. 


Who Makes Them 


(Continued on p. 166) 


A—SINGLE PHASE 
B—POLYPHASE 
C—DIRECT GURRENT 
D—UNIVERSAL 
E—TORQUE 


Barber-Colman Co. 

Black & Decker 
Electric Co. 

Bodine Electric Uo. 

Crocker-Wheeler 
Electric Mfg. Co 

Delco Appliance Div. |. 

Genaal’ ore Corp. 
Eastern Air Devices 


> 
C 
; 


Fract. 1/50-1 
& ’ 1- *% 
Large <74 


Constant 
Synchronous 
Varying 
Adjusta’ 

Two 

Malti 

High 
Reversing 


Split-phase 


Resistante-start 
Reactor-start 
apacitor-start 
pacitor 


= Miniature <1/50 "Ae 
= 


epulsion 
Compensated repulsion 
R tart induction 
Repulsion induction 
uirrel Cage 
Wound rotor 
Shaded pole 
High cycle 


7 


LLL feet tae || 


| 


Normal torque, 


normal starting current 
Normal torque, 
low starting current 


High torque, 
low starting current 


High slip 


Low starting torque, 
normal starting current 


Low starting torque, ; 
low starting current AB 


‘Low voltage <110-220 | AG : “ABCDE _|ABCD | BCDE | ABCE “ACD | ABCE 
Open ABCDE |~__|"BCDE_ “ACD |"ABCE_ 
‘Protected ; ABCDE | ABCD | BCDE_ “BC | ACD | ABCE 
‘Enclosed A “A ABCE 
Splash-proof he ABCE 
Explosion-proof / ABCDE — ABCE 
Fancooled _| ABCDE i) 
Pipe ventilated __ BC 

ABCDE | ABCD | BCDE 
Vertical 


Flange 3 ABCDE ABCD | BCDE | ABCE 
Bracket ; ABCDE BCDE | ABCE 
Resilient ABCE 
Shaftless ABCE 
ABCE 








OPERATING 
CHARACTERISTICS 








I | 











FRAME 








Horizontal 





| MOUNTING | 


leeve 
Oilless 
Ball 
Tapered and straight roller 
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CHALLENGE! 


As you look through the ads in this magazine... 


FIND THE GLASS PARTS NOT MADE AT CORNING 


T’S really not much of a gamble on our part. The 
truth is that most of the electronic glass equip- 
ment built today comes from Corning Glass Works. 


Bulbs, flares, insulators, transformer bushings, tub- 
ing, resistor tubes, coil forms, are just a few of the 
hundreds of electronic glassware products produced 
under our Army-Navy “E” flag. Here you will find 
glasses with high electrical insulating qualities; glasses 
with an expansion coefficient practically equal to that 
of fused quartz; glasses extremely resistant to mechan- 
ical shock; glasses that can now be made into intri- 
cate shapes formerly considered impossible. ‘And be- 
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“PYREX” and “CORNING” are registered trade-marks of Corning Glass Works 
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hind them all, 75 years of pioneering in glass research 
and experience gained in the development of more 
than 25,000 glass formulae. 


We hope this doesn’t scare you. All it means is this: 
If you have a problem you think glass might be help- 
ful in solving, feel free to call on Corning! Everything 
we know about glass is at your service. Just to get 
started we'd like to send you a copy of an informative 
new booklet, “There Will Be More Glass Parts In Post- 
war.Electrical Products.” If interested, write Electronic 
Sales Dept.M-11 Bulb and Tubing Division, Corning 
Glass W orks, Corning, New York. 
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O T O re What They Will Do 
Who Makes Them 
(Continued from p. 164) (Continued on p. 168) 


A—SINGLE PHASE 
B—POLYPHASE 
C—DIRECT CURREN” 
D—UNIVERSAL 
E—TORQUE 


§ 
4 
i 
i 
BS 


Hansen Mfg. Co. 

Holtzer Cabot Div. of 
First Industrial Corp. 
Ohio Electric Mfg. Co. 


Fairbanks, Morse & Co. 
Haydon Mfg. Co. 
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LORD PLATE FORM 
MOUNTING 


LORD TUBE FORM 
MOUNTING 
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What are you going to do—what are you going to make—how are you 
going to make it—in the post-war world? 


It's going to be a different, and we hope a better world. But it's 
going to be a faster-moving world; nerves, more than ever, are 
going to be under strain. 


Faster trains, faster cars, faster planes—and more of 
them; faster machinery, faster production lines—it all 
means more vibration, more strain on the nervous 
system; and much greater need for vibration control. 


For over twenty years the Lord Manufacturing 
Company has pioneered the application of shear 
type rubber mountings for the control and isolation BONDED RUBBER 
of vibration. The war has greatly accelerated both 
the science of vibration control and the recognition <IPPy. Syfte 
of its practical necessity and financial economy. 
Every U. S. military plane, as an instance, has 
many units, from the giant engines to the most delicate 


instrument, protected from harmful vibration with 
Lord Shear Type Mountings. 


Whatever you manufacture or plan to manufacture, 
if its efficiency is affected by vibration, internal or 
external, Lord engineers can help you. In the meantime, 
our free literature will bring you up to date in your 
general information on vibration control. 


IT TAKES RUBBER Jn Shear TO ABSORB VIBRATION 


LORD MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 


Originators of 





MOTOR S What They Will Do 


_ Who Makes Them 


(Contenued from p. 166) 


A—SINGLE PHASE 
B—POLYPHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 
E—TORQUE 


mm Miniature <1/50 
| Fract. 1/50-1 


zs 
Ef 


Integral, 1-714 

Large >714 
San i i 
Constant 
‘Synchronous 
Varying 

Adjustable 

Two 


Multi 


Redmond Co. 


Engineering Co. 


Packard Elec. Div. 
General Motors Corp. 
Reliance Electric & 


Peerless Electric Co. 


A. G. 


al | 


| BCE 


Robbins & Myers, Inc. 


Co. 


Signal Electric Mfg. 
Small Motors, Inc. 
F. A. Smith Mfg. Co. 


Speedway Mfg. Co. 
Star Electric Motor Co. 





| BCE 


| 





as 
B 





et 





‘High 
Reversing 


Split-phase 


BC 
BCE 
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Resistance-start 





Reactor-start 
Capacitor-start 








Capacitor 





Series 


Repulsion 


Spe 


¥ 


LPP 
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LUMARITH insulation 


protects against the 


LUMARITH insulation is effective protec- 
tion against electro-chemical corrosion 
even under severe conditions—for exam- 
ple, applications involving fine wire 
under conditions which ordinarily cause 
electrolysis, such as the presence of 
moisture and direct current. 

’ Lumarith isn’t subject to that built-in 
hazard of many types of insulation—or- 
ganic decomposition. Lumarith resists 


BLACK HAND OF CORROSION! 


moisture and contains no materials which 
combine with moisture to form free acids. 
It is outstanding for high dielectric 
strength, and its softening point makes 
it applicable for many types of coils. 

Available in films, sheets, rods, tubes 
and molding materials. Films are sup- 
plied in plain or in special mat finish that 
reduces slippage and increases visibil- 
ity for easier winding. 


*Reg. U.S. Pat. Of, 




















Send for “Lumarith for the Electrical Indus- 
try” a valuable reference booklet. Celanese 
Celluloid Corporation, a division of Cela- 
nese Corporation of America, 180 Madison 
Avenue, New York 16, N. Y. 
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TIME IS 
PRECIOUS 


TODAY FOR TOMORROW 


Timing is vital today — indispensable tomorrow! 


Compact, rugged and with extreme flexibility, Haydon 
timing motors lead the field. Manufactured to your 
specific voltage, fi ency, speed and torque require- 
ments, they are available with brake for instant stop— 
reversible, and with shift device for automatic reset. 


Ha don 


MANUFACTURING COMPANY 
* INCORPORATED 


Whatever Your Timing Prob- 
.lems May Be... our timing en- 
gimeers are ready and willing 
to help you solve them — Just 
drop a line to our Timing 
Engineering Service Dept. 


= FOR PRESENT 
AND POSTWAR PRODUCTS 


if AKRON PORCELAIN can be used 
in your products you can set up 
your delivery schedule immediately. 
{it is available NOW in any quantity. 


Modern AKRON PORCELAIN can be 


tailor-made to exactly fit your 


products—compounded and shaped 
te your specific needs and held to 
close tolerances. 


INVESTIGATE MODERN 
AKRON PORCELAIN— 


investigate this time-tested and 
versatile material for yqur prod- 
ucts today. Our Engineering Depart- 
ment is eager to work with you 
no obligation, of course. 


Me AKRON 
PORCELAIN (== 


suggestions 


2725 Cory Ave., AKRON 14, OHIO and estimates. 
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(Continued from p. 92) 


arrived at by the execution of any single colored pic- 
ture. The program constituted a complete analysis 
of the manufacturing program, the function of the dryer 
in the home, and a definite cost survey to determine 
how far the design could be carried without increasing 
the retail price. 

The first actual step, as far as the drawing board 
was concerned, was the preparation of preliminary de- 
sign sketches, all of which were made precisely to scale, 
showing a complete range of variation in cabinet styling 
from a very conservative plain treatment on through to 
a more completely styled appearance. Experiments 
were made with the accent on the vertical as well as 
sketches featuring a horizontal emphasis. Symmetrical 


OTHING revolutionary in’ principle 
but, again, a practical way to use plas- 
tics in an automatic toaster for tomorrow. 


designs were made, and offset or unsymmetrical treat- 
ments were experimented with. Variations in trim, 


_ handle designs, nameplates, control knobs, and window 


shapes, were exploited in a series of approximately 
twenty-five or thirty designs. These were carefully 
gone over in conferences with the management and the 
manufacturing department, as well as the sales and 
advertising departments. 

As a result of these conferences, it was decided that 
there were no impossible treatments shown as far as 
manufacture was concerned, and that the next move 
would be to expose these sketches to a cross section of 
the company, including the management, the women 
employees, and men closely related to the plant who 
would be most production-minded. A questionnaire 
was mimeographed and distributed to fifty or sixty 
individuals who individually went over the sketches 
which were on display and answered a series of ques- 
tions. These questions covered their likes and dislikes 
with regard to simplicity or ornamentation, symmetry 
versus unsymmetrical design, the location of controls, 
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LOOK HERE 


Nuts do not budge on bolts while there is even 
the ¢ slightest pressure on their threads—but all 
other parts of bolted assemblies will loosen. 
sooner .or later unless a strong spring washer 
holds all the other parts tight. 

The parts below below the nut loosen because of bolt 
stretch, and frictional wear of metal on metal, 
burrs and flares; pulverizing paint, rust and 
scale, 

For lasting security you must use a powerful 
spring washer that expands and compensates 
for inevitable wear. 

There is no substitute on any assembly that is 
subjected to vibration. 

No nut whether it's a regular standard nut or 
one of the many fixed or lock-nuts can keep the 
other parts from loosening. So specify National 
Kantlink spring washers with all or any type of 


nut, if you want lasting bolted security. 
Kantlinks can't lose a test. Write for booklets. 





For Bolted Security 








NOT 
HERE 


National Kantlinks conform to Government Specifications 
BECX 1-2-3, AN 935, and drawing 12-Z-22. 


‘NATIONAL Lock 





WASHER COMPANY 


NEWARK, N. J., U. S. A. 


Let a simple retaining ring save metal and money for you 


Every shoulder on your machines or on your metal 
products should be examined to see whether or not 
smart engineering could take advantage of these 
modern artificial shoulders on shafts or in housings. 

It is needless waste in most instances to turn your 


shoulders by cutting down larger shafts, when you can. 


groove a smaller shaft and apply a spring steel retain- 
ing ring. You'll get better results at great savings. 
It's ere to hold a mechanism in place with un- 
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necessarily big shoulders or collars—or to temporize 
with small cotter pins, etc. Let us show you how spring 
steel retaining rings can do a thoroughly efficient job 
for you. 

More and more retaining rings are being used in 
these days of necessary economy. Every ounce of 
metal and every cent of cost is more important today 
than ever before. 

Write today for our folder on Retaining Rings. 









ON ANY ELECTRIC HEAT- 
ING TANK, KETTLE OR 
POT you buy will eventually 
be worth more to you than 
you may now believe. Ask 


any Sta-Warm user. 


He’ll tell you that his old 
Sta-Warm heaters continue to 
give efficient, trouble-free, low 
cost service because they’re 
built that way. He'll cite per- 
formance records you might 
not believe if we tried to 
make you “swallow” them. 
We know he’s_ buying, or 
planning to buy additional 
batteries of Sta-Warm electric 
heating tanks for his post 
war production . . . and this 
might well tip you off to in- 
vestigate Sta-Warm today. 
Ask for general bulletin 
no. 036. 


STA-WARM 
ELEC. C0. 


565 N. Chestnut St, 


Ravenna, Chio 


Complete Equipment for 
Heating, Pouring, Conveying Compounds 


even the size radii used on the corners and top of the 
cabinet. A disinterested verdict. 

These questionnaires were turned in and carefully 
cross sectioned with very satisfactory and pleasing re- 
sults. One design and one general treatment won out 
so overwhelmingly with all three groups that we felt 
assured of its acceptance with the general public. 


POSTWAR MODEL READY 


FTER this survey was made, this design was 
refined and completed in detail and from finished 
working drawings handmade metal samples were -built 
in which dryer mechanisms were installed, complete 
with controls, nameplates and all details. From this 
makeup the management could tell entirely what the 
new postwar dryer model would look like and how it 
would operate. 

The rendering accompanying this article showing the 
purely prophetic postwar dream-house clothes dryer 
is typical of the type of design that might have been 
proposed to the manufacturer if there had been no re- 
gard for cost, tooling, or any other practical phase 
of the program. The transparent spherical dome pro- 
vides an exciting display of the tumbling of the clothes, 
and aircraft-type controls seem to make the product 
much more important and intricate-looking, but when 
a careful analysis is made one realizes that this might 
have been executed by an artist indulging in wishful 
product design, rather than a designer seriously con- 
sidering the limitations of the manufacturer’s equipment 
as well as how the consumer would actually live with 
this unit. He has given no thought to cost, making this 
product completely out of range in retail price. It may 
seem incredible for an industrial designer to criticize 
too completely imaginative design work, when sup- 
posedly this is his stock in trade. My contention is, on 
the other hand, that the industrial designer has a serious 
part to play in reconversion and the industrial picture 
in general. He does not have to resort to fantastic in- 
terpretations of “things to come” to enlist a clientele. 
In fact, the wilder, more impractical suggestions which 
are prophesied to excite the imagination, ofttimes be- 
come objects of scorn and disgust in the eyes of the en- 
gineer and the manufacturer. There is a middle course, 
in fact, as a matter of experiment, we found that an air- 
brush rendering in full color of any product in even a 
purely practical design would intrigue the average con- 
sumer just as much as the extreme one. 

In working on a line of suction vacuum cleaners for 
a manufacturer in the East, we found that an airbrush 
colored perspective of the design that had been OK’d 


‘for production was as intriguing to the average house- 


wife or magazine reader as a typical Buck Rogers’ ver- 
sion made from transparent plastic, including a heli- 
copter blade to enable the device to rise from the floor 
and fly, under its own power, from room to room while 
in use. Nothing extreme is required. 

In summing up this discussion, I certainly do not 
wish to dampen the hopes of the consumer for marked 
and continuous improvement in the manufacture of con- 
sumer goods in general. I have only a strong desire 
not to see the average American propagandized into 
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Printing means adding to the finished cloth surface a color, 
design or pattern purely decorative or in which may be com- 
bined a trade mark, firm name, pictorial sketch, etc. 

Cloth may be surfaced for any printing or lithographing 
process but as we use the term “printing” we mean running 
from cloth rolls on a production basis. Some very novel and 
beautiful printed effects have been produced on cloth for 
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To the basic F-C-4 we nodiradd Printing 


to broaden the use field of special finished cloth 


NATED FABRICS. . 


bookbinding. Multiple colors may be used and reasonably 
accurate register of colors maintained. 

As cloth finds new fields of industrial use the possibilities of 
printing become greater. Printing may be definitely regarded 
as one of the major steps in preparing cloth for specialized 
uses. 


CURRENT HOLLISTON PRODUCTION incuces coaTeD AND IMPREG- 
. INSULATING CLOTH BASE 
glazed. TRACING AND BLUE PRINT CLOTHS white and blue, ink or pencil. MAP CLOTH, 
PHOTO CLOTH, self-adhesive. REINFORCING FABRICS. SIGN, LABEL AND TAG CLOTHS, 
waterproof to take any ink, meet any inking problem. BOOK-BINDING CLOTHS. SHADE 
CLOTH, impregnated waterproof, opaque, translucent or light proof. 


SEPARATOR CLOTHS rubber, starch-filled, 


We urge you to consider CLOTH; and invite you to consult with us concerning possibilities and 
developments for your specific requirements. 
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ECONOMY IN PRECOATED 
STRIP STEEL 


The illustrations demonstrate successful 
drawing, forming, brazing, and solder- 
ing operations with copper coated 
Thomas cold rolled strip steel. Profit- 
able advantages of using this material 
include an aid to deep drawing, die 
lubrication, and greater die life. As a 
base for further plating, for its lustrous 
finish, or for corrosion resistance during 
fabricating operations, you will find this 
Thomas crackproof, peelproof finish re- 
duces over-all costs. Being precoated, 
Thomastrip provides a uniform coating 
on the inside and outside of parts, re- 
gardless of the complexity of the forma- 
tion. Why not discuss your problem with 
Thomas engineers? 


BRIGHT FINISH NOT COATED, SOLDER COATED 
ELECTRO-COATED WITH NICKEL, ZINC, COPPER 
BRASS, AND LACQUER COATED =—IN. COLORS 


THE THOMAS STEEL CO.* WARREN, OHIO 


SPECIALIZED PRODUCERS OF COLD ROLLED STRIP STEEL 





expecting miracles immediately, which may fail miser- 
ably if attempted, when we are going to need the sound- 
est type of thinking, planning, and acting within the 
industrial picture to insure prosperity, continued em- 
ployment, and the prevention of inflation or depression. 

America has learned how to work to produce—to 
win. With a sound foundation for industry, we can go 
from war to peace without the slightest fears. 


PERMANENT MAGNETS 


(Continued from p. 96) 


is used in electric moving coil instruments (D’Arson- 
val type), the moving coil being placed so that it rotates 
about the center of the small round center piece. On 
the passage of the current through the coil, it moves 
against a spring torque, a distance proportional to the 
current passing through the coil. This type of air gap 
is used in two-pole generators or dc. motors. The 
cylindrical center portion is the armature upon which 
the desired windings are placed. If slip rings are con- 
nected to the windings of the armature, and the arma- 
ture is revolved by means of an external source, an 
alternating current will be generated. If, instead of 
slip rings, a commutator is provided this device may 
be either a dc. generator or a dc. motor, and as such, 
has shunt motor or generator characteristics. 

The annular gap depicted in Fig. E is used in the 
dynamic loud speaker, dynamic microphone, seismo- 
graphic instruments, vibration pickups, and some types 
of vibrators. A coil, placed about the center pole and 
mounted so that it may move up and down parallel to 
the center pole, upon the application of an alternating 
current or pulsating direct current will move back and 
forth in the gap. Thus mechanical motion is produced 
by means of the passage of electric current. This is 
used in such devices as loud speakers and vibrators. 
However, if the coil is moved by an external force the 
motion causes the lines of force in the gap to be cut by 
the conductors, and consequently, an electric potential is 
generated. This principle is the basis the dynamic 
microphone, some types of seismographs and vibration 
pickups and similar devices use. A variation of this 
type of gap is shown in Fig. 6 in which definite areas 
having a high flux density, are obtained with interme- 
diate portions having a much lower flux density. Ifa 
cylinder of copper or other conducting material in these 
air gaps is either rotated or moved parallel to the cen- 
ter axis, eddy currents will be created in this cup, and 
a damping action will be obtained. 

Fig. H illustrates a multi-gap construction which may 
be used in several ways. If the outer portion is a soft 
steel ring, a braking action similar to that just men- 
tioned can be obtained if a copper cylinder is moved, 
which is between the poles of the magnet and the outer 
ring. This multi-gap arrangement may also be used 
as a generator by placing salient poles on the inside of 
the outer ring or by using a distributed winding on the 
interior of this outer ring. This type of construction 
may be used for any even number of poles. Also this 
arrangement may be used as a remote position indicator 
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The effect of moisture on plastics is evaluated in a number of 
ways, and principally by the manner in which it affects its 
ultimate function. As a general test, and one which may give 
a key to the all-around performance of a plastic, the increase 
in weight in percentage is usually given after a specified im- 
mersion. The effect of the actual increase in weight is apt to 
be a very unimportant consideration; it is more important 
to consider effects such as the following: 


1. Loss of mechanical strength. 


2. Loss of dimensional stability. 





3. Loss of dielectric strength or other electrical 





properties. 
Washing machine agitator, molded 4. Loss of optical clarity. ‘ Radio equipment made of mycalex 
of phenolic material, retains strength is not affected by moisture 
and luster after continued immersion. 5. Loss of appearance. absorption. 


Since the accepted test for moisture absorption can give only an inkling of the relative severity of these effects, 
we would do well, in designing for a specific aUpEEETeR, to consider all of these effects of moisture absorption 
individually. 


3 MOISTURE ABSORPTION 
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Insure Your Future By Buying More War Bonds 
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Slotted or 
Recessed 
Heads 


Also furnished 
with Machine 
Screw threads 








| by the proper applications of dc. to a distributed wind 


ing on the inside of the outer ring. In Fig. I both the 


| inner and the outer rings are permanent magnets. Thi: 


arrangement can be used as a brake magnet in connec 
tion with a copper cylinder as previously mentioned 
It may also be used to transmit motion through a seal 
When used in this manner, the inner magnet is con. 
nected to a shaft and outer magnet connected to another 


| shaft. Between the two magnets a non-magnetic mate- 
| rial seal is placed and proper mountings of the shaft 
| made so that one magnet is on one side of the seal and 
| the other on the opposite side. 


If either of the magnets 
is caused to rotate the other magnet will follow due to 
the attraction between the unlike poles. Fig. J illus- 
trates a multi-pole construction that can be used as 
described for Fig. H, the difference being that the soft 
steel portion of the circuit and any winding desired are 
on the inside. Desired polarity may be attained. 


In all of the previously mentioned air gap construc- 
tions the generation of electricity or the production of 
| mechanical motion due to the passage of electricity has 
| been obtained due to the motion of a conductor with 


POSITION B 


LUX density variations for a simplified 
ac. generator. See accompanying text for 
detailed study of the conditions imposed. 


| | respect to a magnetic field. There are numerous polar- 
| ized devices in which these results are obtained without 


motion of either the magnet or the associated conduc- 


4 | tors. Fig. K covers one type of polarized device which 
| has been widely used on loud speakers, phonograph 


=| recorders, pickup units, relays, sound powered tele- 
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_ phones and vibrators. 
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In this circuit, a magnet pro- 
duces the polarity as shown. A soft steel armature, 


| usually of laminated silicon steel, is located between the 
| poles, and a coil is placed about this armature. A 
| current passed through this coil polarizes the armature 


causing it to be attracted on the one end to the one side 
and on the other end to the other side. Upon reversa! 
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PLEDGED to all-out aid to America's fighting forces, 
NORMA-HOFFMANN is devoting all its resources and 
its 34-years’ experience, to the production of PRE- 
CISION BEARINGS for the Army, Navy and Air Corps, 


and for manufacturers of armament and equipment. 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U.S. A. 
BALL, ROLLER AND THRUST BEARINGS . mele] 1o) tee ae 
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for DY-NAMIC 
BALANCING 


Better check all those post-war designs 
now, to see if you have made provision 
on all rotating parts for EASY 
Dy-Namic Balancing—so vital to 
eliminating wasteful, destructive, 
couple-force vibrations that cause 
premature wear and make necessary 
frequent adjustment and repairs. On 
your puzzling balancing problems, 
consult with Bear engineers and 
Submit Your Products for Bear Recommendations 
on making provisions for easy 
Dy-Namic Balancing. 


ah PE ESS 
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Illustrates and describes latest Bear Dy- 
Namic Balancing Machines, embodying 
latest improvements and refinements. 
how these machines are being 
used in over 20 different industries by 
hundreds of leading companies. Tells 
why these machines are easier-operat- 
ing, lower cost. For 
Bear Mfg. Co., Ind. 
Rock Island, IIL. 


DY-NAMIC BALANCING 
MACHINES 
















of current the armature is attracted to the opposite 
sides. In such devices the armature may be pivoted in 
the center or at either end and in some cases only a 
single pair of N and S poles are used. If the armature 
is caused to move by means of a mechanical force, the 
reluctance of the circuit is changed and when the arma- 
ture is close to the North pole on the top and the South 
pole on the bottom, the flux path is in one direction. 


ADJUSTMENT IMPORTANT 


OVING the armature so that the position is re- 
versed, changes the reluctance and the flux in 
the armature and through the coil reverses generating an 
electric potential. Even a slight motion of the armature 
changes the reluctance of the magnetic circuit causing the 
flux linkage through the coil to be changed resulting in 
an induced electrical potential. The familiar telephone re- 
ceiver utilizes a polarized circuit similar to that shown 
in Fig. L. The magnet acting as a polarizing agent 
attracts the soft steel diaphragm above the poles which 
are made of soft steel. If an electric current is passed 
through the coil, the attraction on the diaphragm is 
increased or decreased depending upon the direction 
and amplitude of the current, thus causing the arma- 
ture to move and in the case of the telephone receiver 
producing sound. A mechanical force moving the ar- 
mature causes the reluctance of the circuit to be varied 
changing the flux linkage through coils, thus generating 
an electric potential. If the armature at the top is 
omitted, it can be used as a magnetic detector. In this 
case magnetic material coming within the field produced 
by the magnet will change the reluctance as previously 
mentioned causing a change in the flux linkage through 
the coil and generating an electric potential. Connected 
to a suitable galvanometer relay this may be used as a 
counting device or to actuate other controls as may be 
desired. 

In Fig. M is shown an inductor type alternator in 
which the permanent magnet polarizes the soft steel 
portion as shown, coils being placed about the projec- 
tion poles of the soft steel as shown. In the position 
shown, the path of least reluctance is between the top 
and bottom projection on the left hand side and the 
center pole on the right hand side. As the armature 
is revolved 60 degrees the path of least reluctance is 
through the center pole on the left, and the top and 
bottom poles on the right. Thus rotation changes the 
flux linkage through the coils and an alternating cur- 
rent is generated. 

In presenting the basic methods for obtaining flux in 
an air gap and typical air gap no attempts have been 
made to evaluate the relative merits of each. As in 
practically any other type of engineering problem the 
application of the permanent magnet many times is lim- 
ited by such factors as the space available, manufactur- 
ing methods, cost, and other factors. Consequently, it 
is not always possible to achieve the ideal, and the 
engineer must necessarily compromise in order to pro- 
duce a practical device. Permanent magnets have ad- 
vantages that indicate they may be used to advantage 
in many devices. The force of the permanent magnets 
is available at all times, this force being available with 
additional cost. In many cases electrical hazards are 
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--ALUMINUM IS AVAILABLE 


FOR ALZAK* REFLECTORS 


Yes, manufacturers of lighting fixtures can 
again make reflectors of Alzak Aluminum 
sheet. No increased manpower is required for 
this production, so the change from a sub- 
stitute metal to aluminum may be made by 
simply requesting the usual allotment number 
from W.P.B. 

To these manufacturers, this 
restoration of products to prewar quality. 


means a 


Bright, specular finishes or matte, diffuse sur- 
faces, or combinations of the two, can be ob- 
tained. Aluminum’s lighter weight and easy 


forming properties make fabrication go faster. 
*Registered trademark 


J ALUMINUM 
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There’s no chipping to run up manufacturing 
losses. 

Users of Alzak Aluminum reflectors gain 
valuable man-hours on production by having 
plenty of light exactly where they want it. They 
save on installation costs, because of the lighter 
weight of aluminum. They save, too, on main- 
tenance, for it’s easy to keep Alzak surfaces 
clean and reflecting at high efficiency. 

ALUMINUM COMPANY OF AMERICA, 2179 
Gulf Building, Pittsburgh 19, Pennsylvania. 
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FOR STAMPING INTO METAL, ETC. 
STAMP NUMBERS, etc. Quickly—Neatly. Perfectly Aligned. 
Shank for Hand or Press and with any number of wheels from 3 to 20. 


also 


IMPROVED TYPE HOLDERS 
for stamping into Metal, etc. 


Hand or Press style. Type can be easily, quickly 
loaded and unloaded. Simplest construction . . . 
Just a sturdy pin holds 

the type securely. No 

screws nor springs. Su- 

per-quality steel type / 

made in various 


NUMBERALL STAMP & TOOL CO. 
HUGUENOT PARK STATEN ISLAND 12,N. Y. 


an Su * 4B ergs/c.c. 


no loss of service 


Don't blame us for the queer looking formula. Our 
engineers: told us one day that it is the amount of 
energy we put into our magnets. Three hours of 
pencil chewing and six aspirin tablets later, we gave 
up the whole thing as a bad job, and are passing it 
on to you. They said they'll be glad jw 

to explain it, so drop us a line. We'll 

get out of range and act as referee. 


CINAUDAGRAPH CORPORATION 


11-061 
6 Selleck St. Stamford, Connecticut 
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reduced or eliminated. The device using permanent 
magnets may be entirely portable and independent from 
outside supply. If properly stabilized, the field pro- 
duced by a permanent magnet remains constant and 
consequently, is not affected by voltage variations. 
With the permanent magnet materials available today 
the engineer in many cases is able to achieve nearer 
the ideal conditions than before. Consequently, con- 
sideration must be given to the material from which the 
magnet is made. Fundamentally, the purpose of per- 
manent magnets is to supply a sustained magnetic field 
through a magnetic circuit external to the magnet with- 
out the application of external energy. Consequently, 
the most important criterion of a permanent magnet is 
the measure of its ability to maintain the required mag- 
netic field after the magnet has been magnetized—in 
many cases despite adverse external demagnetizing 
forces. By the proper utilization of available permanent 
magnet materials efficient devices can be produced. 


AS TO MATERIALS 


AGNETIC characteristics of the material are 

generally depicted graphically in the form of a 

curve which is known as the demagnetization curve. 

In order to better understand this curve a short resume 
of its components will be given. 

The most important characteristic of a magnetic 
material is the relationship of induced or retained mag- 
netism to various magnetizing forces. Their relation- 
ship is usually plotted in the form of a magnetization 
curve and hysteresis loop. The magnetizing force is in- 
dicated by the horizontal line and the resultant mag- 
netism by the vertical line. 

If a magnetic material which has not previously been 
subjected to a magnetic field, or has been carefully de- 
magnetized, is subjected to a gradually increasing mag- 
netizing force, the resultant magnetization in the mate- 
rial is indicated by the curve from O to Bmax (peak 
saturation). If the magnetizing force is then gradually 
reduced to zero, the magnetization in the material de- 
creases as shown on the curve from Bmax to point B, 
on the vertical axis. This value is known as the residual 
induction or B,. If the magnetizing force is then re- 
versed in direction and gradually increased in value, 
the magnetization in the material is further reduced, 
reaching a zero value as shown on the curve when the 
demagnetizing force is of a value He. 

This value H, is the negative or demagnetizing force 
necessary to reduce the magnetization in the material to 
zero, and is termed coercive force. A further increase 
of the negative magnetizing force results in a reversal 
of magnetization in the material. A value is reached 
which is equal to Bmax but of opposite polarity. Rep- 
etition of this process from this negative value resfilts 
in the curve —Bmax, —Br, Bmax which is the same as 
curve Bmax, Br, —Bmax. This gives the complete hys- 
teresis loop. It should be noted that the values for the 
curve are obtained with a closed magnetic circuit either 
by means of a ring sample or by other means such as 
a permeameter, which will likewise afford equivalent 
results for the curve. 

This type of curve applies to all magnetic materials, 
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Tough job? Sure! But American industry and 
ingenuity will do it! 






The manufacturers of machine tools and 






other types of processing equipment are mod- 





ernizing their designs with one purpose in 
mind —to help John Q. Public get more and 
better products at a lower cost. 







Business realists realize that this is the only 





practical method of opening the public’s purse 
- strings—and thus, through stimulated demand, 
build increased production and more jobs. 






Electric motors are production tools, too— 
a component part of the production tools they 
drive. Hundreds of leading designers who 
know that Century motors are designed with 









various combinations of engineering features 
to meet specific production problems are tak- 











E ing advantage of the production cost saving 
) Veg 

: possibilities of Century motors. 
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Century ts helping to meet 


INDUSTRY’S 
No. 1 PROBLEM 


— Making more jobs by helping manufacturers 
make more and better products at a lower cost. 


Century’s national organization of motor 
specialists is helping production machinery 
and appliance manufacturers effect savings in 
original design, as well as savings in produc- 
tion output. 


This means that the entire business public— 
from the manufacturers of production equip- 
ment down through the fabricators of thou- 
sands of products, the wholesaler and retailer 
—all of whom are trying to deliver a better 
product to the final user at a lower cost— have 
a direct or indirect stake in how well the 
Century organization does its job of helping 
others to make more jobs. 


If you are a manufacturer of motorized pro- 
duction equipment or appliances — call the 
nearest one of Century’s 31 branch offices. 

A Century Motor Specialist can be of great- 


est help while your design is in the experi- 
mental or drafting board stage. 


CENTURY ELECTRIC COMPANY - 1806 Pine Street, St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 


“Cross-wound” Coils (lattice-type) for Radio 
Receivers, produced at rates 2 to 3 times 


greater than with single-coil winders 


2,3, or 4 coil-sections of like specifications are wound 
simultaneously, to the strictest of requirements, on 
the Universal No. 84 Winding Machine. 


Plant records show unusual output of coils per day 
per operator. 


Automatic stopping. Highly accurate wire-turn counter 
stops machine at completion of coil group. 


Uniform winding. ‘‘Gainer mechanism” positively places 
wire turns in any required location. 

Quick change-over. New ‘“‘Strap-type”’ tensions with 
calibration feature provide accurate tensionizing of 
wires from No. 19 to No. 42. Wire guide holders are 
readily adjustable for different coil positions. 


Durability. Simplicity of design and rugged construc- 
tion result in long life. Many No. 84 machines being 
used today by radio equipment manufacturers have 
been in service since 1930. 


Layer-wound coils, cotton insulated or 
*non-insulated — Bulletin 96-103 


_Gutter-wound coils for heavy duty — 
Bulletin 98 


Spool-wound coils without insulation 
between layers — Bulletin 102 


Paper-insulated coils — Bulletins 104 
and 105 


43 -E-9 


UNIVERSAL WINDING COMPANY 


P.O. Box 1605, Providence 1, R. I. 


Mr Mee ee Ce 





the difference in materials being largely a matter of 
value. Materials having a low coercive force are known 
as soft magnetic materials. Materials having a high coer- 
cive force are known as hard magnetic materials. This 
latter class is used for permanent magnets. 


CURVE TELLS THE STORY 


RACTICALLY all of the necessary information re- 
garding the magnetic characteristics of a permanent 
magnet material is contained in that portion of the curve 
from B, to Hy. This portion of the curve is known as the 
demagnetizing curve and from it there is derived the 
energy product curve. The latter is obtained by plot- 
ting the product of the values Bag and Hg at any point 
on the demagnetization curve. The curve indicates the 
available external energy available at corresponding flux 
densities on the demagnetization curve. It will be noted 
that the energy available varies and reaches a peak value 
at a point known as peak energy product or BaHa max. 
Since this represents the external energy available from 
a given material, it is one of the most important factors 
in the determination of the quality of magnet materials. 
To obtain maximum utility from permanent magnet 
materials it is necessary that the factors involved in the 
magnetic circuit be given careful consideration. Here 
is a brief review of those factors involved in the de- 
sign of permanent magnets. 

A magnetic circuit utilizing permanent magnets is 
similar in many respects to the design required for an 
electromagnet except under those conditions in which 
the air gap varies or the magnetizing conditions are 
not constant. The fundamental factors in designing 
permanent magnets are, first that the magnet shall be 
capable of producing sufficient magnetomotive force to 
overcome the reluctance of the magnetic circuit ; second, 
it must have sufficient cross-sectional area to supply 
the required flux. A number of factors are involved in 
the design of permanent magnets, and these factors 
together with the symbols follow: 


lm Magnetic length of magnet 
l, Length of air gap parallel to flux 
Am Area of magnet at right angle to direction of 
magnetization 
Ag Cross section area of gap at right angle to 
lines of flux 
Vm Volume of magnet 
p Leakage coefficient, the ratio of total flux 
produced by magnet to flux in air gap 
Re Reluctance coefficient, the ratio of total mag- 
netomotive force to that of air gap 
H, Flux density in air gap, gausses 
B Flux density in material, gausses 
*B, Flux density in magnet, gausses 
*H,a Magnetomotive force per unit length of mag- 
net, oersteds 
*In any one calculation By and Hg are simul- 
taneous coordinates of the magnetic value of 
the magnet. 
H Magnetomotive force per unit length, oer- 
steds 
mmf Magnetomotive force in gilberts 
mmf, External magnetomotive force acting on mag- 
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BAKELITE 


TRADE-MARK . 


—"SCREENS' YOU CAN WALK THROUGH 


“Air screens” are being adopted by hospitals, restaurants, 
and other places where sanitation is highly important. The 
screens are formed by “Fly Chaser” fans with propellers 
molded from a BAKELITE impact-resistant plastic — fans 
that gently blow.a big volume of air down across windows 
and doors. Flies and mosquitoes can’t pierce these insect 
barriers by frontal assault or flanking tactics, yet people 
pass through, scarcely aware of their presence. 


To the 20-inch ‘propellers of ‘“‘Fly Chaser’’ fans, 
BAKELITE phenolic molding plastic brings toughness, light- 
weight, high impact strength and quietness of operation. 
Other properties of the material, however, are of notable 
value in this, and in hundreds of other electrical appliance 
applications. It is easily molded, which often means greater 
production speed than with other materials. It provides 
good mechanical characteristics; resistance to heat, chemi- 
cals and moisture; permanence of form, finish, and color. 
It frequently reduces the initial cost of parts or entire 
products. 


For a fuller understanding of the properties and uses of 
BAKELITEmolding materials, write for Booklet6M, ‘Bakelite 
Molding Plastics.” Our Field Engineers and Research 
Laboratories are ready to help you, too, in the solution of 
problems agsociated with today’s essential production. 


TRADE @) MARK 


BAKELITE CORPORATION, 30 E. 42 St., New York 17, N.Y. 
Unit of Union Carbide and Carbon Corporation 
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SOLDERING IRON TEM- 
PERATURE CONTROLS 


prevent everheating of sel- 
dering irons between solder- 
Ing eperetions. trons do not 
deteriorate when being used. 
The idle period is the cause 
of deterieration. 


SOLDER POTS 


Write fer Cataleg 


ELECTRIC SOLDERING IRON Co., INC. 


2044 WEST ELM STREET, DEEP§RIVER, CONNECTICUT 


Sealed mercury switc 
means for opening ond closing an electrical circuit. “They “ > dodinned to give 
millions of ‘‘makes" and ‘‘breaks"’ in the electrical circuit. « These switches 
are used on many industrial applications. « Various types available. « Our en- 
gineers will assist in their application to any of your switch problems. 
RCOID CORPORATION, 4211 BELMONT AVE., CHICAGO 41, ILL 





net-gilberts 
» Permeability 
P Permanence of 
Ag 
air gap = —— 
1, 
Note: All dimensions in centimeters 
In a fixed air gap having a comparatively small area, 
the magnetomotive force in gilberts, required to produce 
a given flux density in the air gap is a product of the 
flux density in gausses and the length of the air gap in 
centimeters. Various demagnetization curves of per- 
manent magnet materials indicate the magnetizing force 
expressed in gilberts per centimeter or oersteds which 
the material will produce at any given flux density. 


EFFICIENCY A FACTOR 


ONSEQUENTLY, the magnetizing force produced 
by the magnet, expressed in gilberts, is the product 
of the magnet length in centimeters and the magnetizing 
force of the material at the flux density selected for de- 
sign purposes. As indicated in a description of the energy 
product curve the greatest efficiency is obtained if the 
flux density selected is at or near the peak of the energy 
product curve. From these factors the length of mag- 
net necessary to produce the required flux density in an 

air gap is determined by the following formula: 
1,H, 

las Formula I 
Ha 
In some designs the magnetic circuit consists not only 
of the air gap but also of soft steel. To compensate 
for the additional magnetomotive force required to 
overcome the reluctance of the soft steel portion of the 
circuit and also the reluctance of any small air gaps 
that may be present at the joints two general methods 
can be used. The necessary magnetizing force for each 
portion of the circuit can be calculated or otherwise de- 
termined and added to the magnetizing force required 
for the air gap. The other method is to determine the 
ratio of the total magnetomotive force required for the 
circuit to that required for air gap and to use this as a 
multiplying factor for the magnets as determined from 
Formula I. In many cases this factor having once been 
determined can be used on similar designs. Generally 
this factor is comparatively small. However, if the 
length of the air gap is increased, this factor will be 
designated as the reluctant coefficient and is given sym- 
bol R¢, thus Formula I with this added factor becomes 
l,HgRe 
ly» = ———_ Formula IT 
Ha 

In order to determine the cross-sectional area of the 
permanent magnet it is necessary to know not only the 
total flux required in the air gap but also the leakage 
flux. The ratio of the flux in the air gap plus the 
leakage flux to the flux in the air gap is known as the 
leakage coefficient p. This factor is generally compara- 
tively large and in normal designs will vary from two to 
five. However, if the air gap has a large area with 
respect to its length, this factor may be less; also if the 
length of the air gap is large with respect to the area 
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NATIONAL 
finds a way to 
make fasteners 


This clamping bolt assembly for shell containers 
presented a real problem to Army Ordnance. 
Millions were needed quickly. The original 
design called for welding the wings, but welding 
was a bottleneck and some of the manufacturers 
making the caps did not have welding facilities. 

We developed a design which would permit a 
staking assembly instead of welding... one 
which would involve the simplest operations for 
volume production and yet fulfill the require- 


ments of the assembly. This obviated the neces- 


sity of securing special equipment which would - 


have meant serious delay. 

The assemblies were turned out in several 
sizes on time, by the ‘millions, because National 
found the way and many companies and indi- 


viduals co-operated to do their part. 


Here’s the point—we do a lot more than make 
bolts, nuts and screws of exceptional quality 
(principally for aircraft at the present time). We 
apply our experience and facilities to designing 
and producing many special parts on which we 
can save time, man power, materials and money. 

Write for our “Savings” booklet. 


Send for copy of this book- 
let containing 15 brief, 
diagrammatic stories of 
important savings on 
headed and threaded 
parts. Ask for the “Sav- 
ings” booklet. 


THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 
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iy the imperative demands 
of war, the processes and products of 
Industry advance far more swiftly than 
in times of peace. 


For example, Chace research and en- 
gineering efforts have produced, for 
war use, new alloys for Thermostatic 
Bimetals . . . so quickly responsive 
that aircraft may soar from tempera- 
tures of 130°F. above to 60° below in a 
matter of minutes—with complete re- 
liance on their thermal controls. 


Because of this increased sensitivity, 
the new alloys also permit the use of 
smaller actuating elements; and there- 
fore smaller and lighter temperature 
responsive devices, where space or 
weight limitations require. 


These and other Chace developments 
may be vitally important to the effici- 
ency of your peace-time products. For 
among its many types of Thermostatic 
Bimetals, Chace has one exactly suited 
to your particular need. 


For specific and confidential recom- 
mendations, write us detailing your 
problems. 


wm. ACEco 
Thermostatic Bimetdls and oo al Alloys 


1608 BEARD AVE + DETROIT 9, MICH. 
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of the air gap, this factor may be much larger. An esti- 
mate of this leakage can be made by comparing the 
total permeance of the leakage path plus the permeance 
of the air gap to that of the air gap, permeance being 
the ratio of the cross-sectional area to the length of any 
air gap. 

Since the magnet must be capable of supplying the 
total flux, the cross-sectional area of the magnet must 
be sufficiently large to provide the flux. This area 
may be determined by the following formula: 

H,A, 





Formula III 





Aa = 
Ba 
From these considerations the volume of a magnet 
required to produce a given flux density in a fixed air 
gap may be determined from the following formula: 
1,A,H*R¢ p 
Vm = ———-_. Formula IV 
BaHa 
While many devices using permanent magnets have 
fixed air gaps, there are many other devices such as 
magnetos, small generators, motors, in which the flux 
in the magnetic circuit varies. Such variations may 
be due to a change in the dimension of the gap or to a 
varying demagnetizing force. These factors must be 
given consideration in the design of a permanent mag- 
net for use under such conditions. 


FLUX CHANGES, TOO 


HEREFORE, it is necessary to consider the flux 

changes within the magnet under varying condi- 
tions. This is illustrated by considering the typical ex- 
ample of a simplified ac. generator in an accompanying 
chart. Such a generator may be magnetized after as- 
sembly by placing in a sufficiently strong magnetizing 
field while in position A. Graphic indication of the 
changes of flux density within the magnet under varying 
conditions are illustrated herewith. After the magnet has 
been magnetized to saturation Bmex and the magnetizing 
field is removed, the change in flux density within the 
magnet follows the demagnetizing curve Bmax, By, and H, 
to point “A.” - Line AO is representative of the demag- 
netizing coefficient of the magnetic circuit with the mag- 
net in the position shown, the flux density in the magnet 
being of a value as indicated on the curve at point “A.” 
The demagnetizing coefficient AO can be determined by 
following formula: 

lmAgp 

Formula V 





Tangent angle AOH, = 
1eAmRe 

Since the demagetization curves are not plotted with 
the B and H having the same scale it may be easier to 
use this value as the ratio of B to H. 

If an external demagnetizing force is applied to the 
magnet when in postion “A,” it will reduce the flux 
density in the magnet. The total of this demagnetizing 
force in gilberts divided by the magnetic length of the 
magnet in centimeters is the demagnetizing effect upon 
the magnet in oersteds. A line drawn parallel to AO 
from point H,, which is equivalent to the oersteds de- 
magnetizing effect on the magnet, intersects the de- 
magnetizing curve at point B. This point B indicates 
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C. motor. 


Fairbanks-Morse 
General-Purpose Motor 


Features of the New 
e It is a 40° 


e It has an optional conduit box 


assembly. 
@ It has cross-flow ventilation. 


e It has ball bearings, sealed in 
and protected. 


@ Ithas theexclusive Fairbanks- 
Morse Copperspun Rotor. 


e It is a protected motor. 
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AT EVERY TURN 
COILS Sy DOYLE 


* You can order Doyle Coils with absolute assurance 
that you will receive: (1) coils which are wound and 
assembled to the specified number of uniform turns— 
(2) from wire that is gauged for accurate dimensions 
to prevent variations in resistance and overall dimen- 
sions when fully wound—(3) fully insulated—(4) 
thoroughly impregnated—(5) properly laminated 
when supplied as a complete transformer—(6) rig- 
idly tested. 


Production Samples for Wartime and Postwar Products 


Arrange to receive a pro- | 
duction sample built to your 
exact requirements and 
ready to withstand every 
test. Write today for cir- 
cular showing typical coils _ 
and transformers obtainable 


at Doyle’s. 
yao 
\G 


**One Good Turn—or «a Million”’ 


. sames w. DOYLE inc. Fe 


2734 WN. Pulaski Rd., Chicago 39, Illineis 


Layer Wound Coil 








the flux densities in the magnet with the external de- 
magnetizing force applied. If the demagnetizing force 
is removed, the flux density in the magnet will increase 
along the lower portion of minor hysteresis loop tc 
point D. The flux density in the magnet would then 
be the value represented by point D. If the external 
demagnetizing force varies from O to H,, it will follow 
the minor hysteresis loop B.D. 

The slope of this minor hysteresis loop may vary 
slightly at different portions of the curve. However, 
for estimating purposes, the slope may be considered the 
same as that of the demagnetizing curve, Bmax, B,, He, 
at that of point B,. The slope is also known as the in- 
cremental permeability, being the ratio of the change 
in flux density from B to D to magnetizing force. 

If the magnet is rotated to position B, the dimensions 
of the air gap change. Formula V may again be used 
with the new air gap dimension to determine the slope 
of line OC. If point C, the intersection of the slope 
of the demagnetizing coefficient is below point B, the 
drop in the flux of the magnet will be greater than the 
effect due to external demagnetization and the lower 
limit to which the flux of the permanent magnet will 
drop, would be determined by the “open circuit” con- 
dition of the magnet as obtained if the magnet was re- 
moved entirely from the surrounding field structure. 
Upon the return of the magnet to position “A,” the flux 
density in the magnet will rise on loop CE, 

If an external demagnetizing force is applied to a 
magnet having a fixed air gap, the length of magnet 
required to produce a given flux density of H, can be 
calculated by a variation of Formula II as follows: 

ap, ex ittatteBef mvt Formula VI 
Ha 

In some devices both the air gap is changed and an 
external demagnetizing force is applied. However, one 
or the other of these changes has the greatest effect in 


| reducing the strength of the magnet. Consequently, in 
| designing a magnet the most severe conditions of de- 
| magnetization are used as a basis for determining the 


length of the magnet. An analysis of the magnetic 
circuit in any device in accordance with these formulas 
will assist the engineer in determining the proper di- 
mension of the magnet and material necessary for use 
in any application. The correct values of some of the 
factors are difficult to determine. However, considera- 
tion of these factors in initial design will materially as- 
sist in obtaining final requirements. 
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(Continued from p. 100) 


can be crumbled and shaken out after casting. Large 
objects are made by sand casting but the process is not 
well adapted to large production runs because the time 
consumed in making the individual mold for each cast- 
ing is relatively long. 
Permanent mold _ casting* 


*See “Die Casting Is a Highly Flexible Method of Produc- 
ing Parts,” September 1943. 


eliminates the time 
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advance in retaining rings. It spreads or 
contracts without distortion; always re- 
taining its perfectly fitting circular contour. 


Wervere TRUARC presents a significant 


For thrust-load fixing, and shaft and hous- 
ing applications, Waldes Truarc provides dis- 
tinct advantages over nuts and bolts or wedges 
and washers... it reduces dimension and weight 
-..Saves material...cuts manufacturing time... 
simplifies assembly and dis-assembly. 


On request, we will gladly furnish samples 
and full data for your tests. 


WALDES KOH - I - NOOR - INC. 
LONG ISLAND CITY . N.Y. 


CANADIAN REPRESENTATIVES:  PRENCO 
PROGRESS & ENGINEERING CORPORATION, 
LTD., 72-74 Stafford St., Toronto 


J. S. Pat. re 18144 
Sole Mfgrs. and Licensees 
in U. S. A. 
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TORQUE MOTORS 
— A Typical Operation 


Carter Products Corp.—Plastic Drawing Machine 


In this machine, six strands of plastic spaghetti or other continuous 
plastic form are produced and reeled while still warm. Formerly the 
reels were turned mechanically through friction but the strength of the 
pull could not be kept constant, so the plastic was either stretched or 
not wound up fast enough. This resulted in uneven dimensions or in 
snarls at the machine. It was a constant headache. 

The installation of six Ohio Measured Torque Motors to drive the 
reels solved all of the troubles permanently with resulting satisfaction, 
lower cost and increased production for the manufacturer and also 
pleased customers. 

By using resistance in the 3-phase current to the motors, the pull 
was exactly measured to the size of product being produced. 

Carter Products Corporation, 6921 Carnegie Avenue, Cleveland 3, 
Ohio, will be glad to answer questions and our engineers will work-with 
you. What is your problem? 


OHIO MOTORS INCLUDE 


Split-phase Induction to 1/3 HP Torque to 100 oz. ft. 

Direct Current to 1 HP aooeee Pole to oe 
Capacitor to 2 HP ynchronous to 1/4 

Polyphase to 2 HP A.C. to D.C. Motor Generators 


to 500 watts 
Aircraft Motors High to Low Voltage D.C. 
Shell Type to 7-1/2 HP 


Dynamotors up to 300 watts 


The OHIO ELECTRIC MANUFACTURING Co. 
5905 Maurice Avenue Cleveland 4, Ohio 
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that is used in making the individual molds fo 
sand casting. Instead the molten metal is poured ir 
metal molds under gravity. The original tool costs oi 
permanent mold casting are greater than those of sand 
casting, the tolerances are closer and a better surface is 
obtained. The process is not as flexible as sand casting 
because the core must be removed after the metal has 
solidified, thereby limiting the shape of the core. The 
materials cast are iron, zinc, lead, bronzes, and alloys of 
aluminum and magnesium. A variation of permanent 
mold casting is the so termed “slush casting.” Lead 
and zinc are most commonly used in this process which 
consists of pouring out the molten metal after the sur- 
face has solidified. Such a procedure requires less metal 
and reduces the cooling time but the part so produced 
has relatively large tolerances and is weaker than per- 
manent mold castings. A denser, closer tolerance piece 
is produced by centrifugal casting in metal molds. It is 
used for the permanent mold materials which are cast 
in small parts. 

For short runs, where the cost of the permanent 
molds is prohibitive, the dimensional accuracy and 
surface finish of the sand casting can be improved by 
using plaster mold castings. Gypsum plaster with set- 
ting agents and strengtheners is poured around the 
pattern and removed when partially dry. The mold is 
then baked to drive off the moisture and to produce a 
hard, smooth surface. Cores, separately baked, are 
added to the mold. The mold is then poured and broken 
away from the casting after it has chilled. Since the 
process is not too satisfactory for metals whose melting 
point is above 2100 deg. F the various metals used are 
brass, bronze, and aluminum alloys. Plaster mold cast- 
ings can be made to tolerances as low as +0.005 in., a 
great improvement over sand casting but slightly poorer 
than permanent mold castings. The surface is much 
superior to that obtained with sand casting so materially 
reducing the machining time. The production time is 
much greater than for permanent mold castings but, due 
to the lower tool costs, plaster mold casting is particu- 
larly attractive for small production runs. 

A variation or extension of the plaster mold casting 
method, fostered by the need for precision cast pieces of 


ELECTRIC IRONS AGAIN 


OW. coining off the 
assembly lines, at the 
Mansfield Appliance Div. 


tically identical to prewar 
irons that were being made 
when civilian production was 





of Westinghouse Electric & 
Manufacturing Company are 
the first electric flat-irons to 
be made at this plant for 
civilian customers since May, 
1942. On the cover of this 
issue of ELEcTRICAL MANU- 
FACTURING are illustrated 
several steps in the current 
assembly line. 

The new irons have auto- 
matic heat control and are 
not made up of substitute 
materials. They are prac- 


stopped because of the war. 
However, the cord length for 
the two new irons is six ft. 
instead of the prewar seven 
ft. in compliance with WPB 
regulations. Bases are nickel- 
chromium plated, the same 
as prewar, but the covers, 
or upper casings, are copper 
chromium plated as use of 
nickel for plating covers is 
not permissible. This does 
not alter the appearance as 
compared with prewar irons. 
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ONE BIG ROOF AT AUTO-LITE 


. ro J 
Look to Auto-Lite for versatility and craftsman- PP cata 
ship in plastic, metals and combinations of both. 
Here at the Bay Manufacturing Division’s big _ 
plant you’ll find the processes, the materials, the % METALS oT OAS la 
know-how you need to add Beauty and Utility be 
to your product. And in tomorrow’s competitive 4 
market, Beauty and Utility may be the essential > ee 
ingredients that spell increased sales volume for 


your business. Find out now what Auto-Lite can BUY WAR BONDS 
do for you by writing to 


THE ELECTRIC AUTO-LITE COMPANY Tune in AUTO-LITE’S GREAT RADIO SHOW “EVERYTHING FOR THE 


Bay Manufacturing Division BOYS"—Starring Dick Haymes with Gordon Jenkins’ Orchestra— 
DETROIT 2, MICHIGAN BAY CITY, MICHIGAN Every Tuesday night—NBC Network 
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QUICK-START LAMP BALLASTS 


For use with “Instantaneous Starting’’ Fluorescent lamps. 
Just snap the switch and get immediate lighting — no 
starter necessary. The new Acme engineered Quick- 
Start ballast will give efficient, long life, hum-free per- 
formance. Dual 40 watt unit 2-5/8’ high, 3-1/16"" wide, 
14-5/16” long, mounting centers 13-3/4' x 2”. Weighs 
only 12-1/4 pounds. Available in bottom lead or end lead 
designs. Acme also manufactures ‘‘Cold Cathode Lamp”’ 
ballasts for standard 8 foot, 25 mm. tubes. 


THE ACME ELECTRIC & MFG. CO. 


CUBA, N.Y. CLYDE, N.Y. 
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Savele 


STEATITE 
CERAMIC 


LAVITE Steatite Ceramics offer you 4 outstanding ad- 
vantages: (1) Low loss factor (2) High dielectric strength 
(3) Exceptional mechanical strength (4) Excellent work- 
ability. When your specifications call for a superior 
insulating material, use LAVITE—then you can be sure 
of top performance under the severest conditions. Sam- 
ples for testing gladly sent upon request. 





complicated shapes, is the so-termed “precision invest 
ment casting process.” Instead of making the plaste: 
mold directly from the pattern and then adding core: 
as was the case in the plaster mold casting technique, a 
wax pattern, made on a master mold, is used to form 
the cavity in the plaster. When the plaster mold or in- 
vestment has hardened the wax is melted out and the 
casting is poured. The fact that the pattern is melted 
out of the mold permits extremely complicated shapes 
to be cast easily and, by the proper selection of model, 
wax and investment materials, the expansions and con- 
tractions can be made to balance each other. To obtain 
greater dimensional accuracy centrifugal, pressure or 
vacuum casting is employed. By such a procedure tol- 
erances as low as +0.003 in. are obtained. These are 
quite comparable to those obtained with die casting and 
it is superior to die casting in the intricacy of the shapes 
possible. This ability to cast intricate shapes, eliminat- 
ing machining, makes precision investment castings an 
extremely useful tool for producing parts of those mate- 
rials which are extremely difficult,.if not impossible, to 
machine. Materials ranging from brass to stainless steel 
have been used and the full potentialities of the process 
have not fully been investigated. However it appears 
that the process will fill the need for parts too compli- 
cated for powder metallurgy, of materials whose melt- 
ing point is too high for die casting and to tolerances 
impossible with sand casting. 

Die casting has received a large impetus from the 
present war because production rates far overshadow 
original tool costs. It has the added feature that machin- 
ing virtually is eliminated because parts can be made to 
tolerances as low as 0.001 in. Since die costs increase 
rapidly as the melting point of the metal being cast 
increases, most die castings are made of low melting 
alloys of zinc, aluminum or magnesium, 


OFFERS EXTENSIVE USES 


OWDER metallurgy, though in a class by itself,* 
complements the various forms of casting already 
outlined. It is in a class by itself in that it can produce 
metal combinations which are impossible with melting 
processes. Self-lubricating bearing, porous metal filters, 
tools of refractory materials, special permanent mag- 
nets, low loss cores and special contacts only can be 
produced by employing the technique of powder metal- 
lurgy. The process consists of pressing the desired pow- 
ders into a briquette, sintering to obtain the desirable 
properties, and then coining to the proper size. To date 
the field of powder metallurgy has been limited by the 
high cost of the raw materials, the capacity of the 
presses available, the cost of the dies, as well as the 
inertia resulting from a general lack of knowledge and 
appreciation. of the process. Tolerances less than 
+0.001 in. are possible and production rates of 1600 
pieces per hr., are being obtained today. It also is rea- 
sonable to assume that the cost of the metal powders 
will decrease as production facilities are increased so 
that powder metallurgy will not be restricted to those 
special fields in which it is irreplaceable. 
The stamping, drawing, and forming of thin metal 


*See “What Powder Metallurgy Offers to the Engineer- 
Designer,” June 1943. 
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POSITIVE CONTACT 
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STURDINESS 


*TAC-TOR 


Wine. ee Con-Tac-Tor Mercury Switches 
are safe, silent and positive in action. They are thoroughly 
dependable and offer practically no resistance to the flow of 
electricity. Besides their great mechanical strength, Con-Tac-Tor 
Mercury Switches have high current carrying capacity and can 
easily switch and carry electrical loads as high as 45 amperes. 
Con-Tac-Tors have fewer parts, which means less cost and less 
maintenance. You'll find literally. thousands of applications for 
Con-Tac-Tor Mercury Switches, which are made in a wide range 
of types, sizes and capacities. Minneapolis-Honeywell Regulator 
Company, 2810 Fourth Avenue South, Minneapolis, Minnesota. 


MINNEAPOLIS-HONEY WELL 
CON-TAC-TOR y 
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TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 


Given the description, and the electrical results 
desired, our organization should best be able to 
solve your new and difficult transformer problems. 


Do loose nut breakdowns lower trade-in The ALL-METAL LOCK is Built-in Here 
value? More than 1100 operators of 110,- 
000 vehicles say “Yes!” For over 60 trouble 
centers where loose nuts cut machine life, 3 
out of 4 asked for a nut that can’t shake loose. 
The Boots Self-Locking Nut holds with a 
steel grip; 12 months of hard, rough driving 
couldn’t shake it loose from a single truck 
connection. Removed with ordinary wrench. 
Can be used again and again. Won't slip in 
eee, See *OPERATORS OF 


B0 OTS SELF-LOCKING 110,000 motor VEHICLES 
NUTS like this 
post-war equipment, 


There's No Excuse for o Nut Shaking Loose”’ 


Chicago 
Kansas City « Dallas « Toronto * Montreal * Vancouve- 





parts* has always been the most economic procedure on 
large production runs. Extremely close tolerances 2t 
production rates as high as 3000 pieces per hr. are not 
at all unusual. The process does not injure the finish of 
the material so that prefinished metals can be used if 
the unfinished, cut edges are not objectionable. Its limi- 
tation before the war was the high tool cost resulting 
from machining and hardening the steel die and punch 
with their close tolerances needed to produce a clean 
stamping. However the influence of the techniques de- 
veloped by the aircraft industry for their short produc- 
tion runs definitely will effect die design in the future 
and make it adaptable to small production runs. 

Soft dies for small production runs materially reduce 
the tool costs. Instead of making a punch and a die of 
steel, then hardening them, and lapping to dimensions, 
the punch only is made of steel and hardened. The die 
consists of a solid plate of zinc alloy, soft enough so 
that the punch be forced through it to make its own 
impression. This procedure automatically takes care 
of the fit between the punch and the die so that the 
tooling time is materially reduced. The die is suitable 
for short runs because it wears rapidly but it can be 
resized merely by peening it in and repunching. Hence 
these soft dies reduce the original tool costs but the 
maintenance is greater than on the conventional types. 

The aircraft industry also has developed unorthodox 
metal forming dies completely eliminating the use of 
steel. The punch is made of hard maple or plastic 
and the die merely consists of a block of rubber. Such 
a die only is satisfactory for forming sheets of rela- 
tively thin or soft materials but for such materials it 
materially reduces the tool costs because such forming 
fixtures can be made by relatively unskilled machinists. 

Forging is used to produce parts of high strength 
and toughness. There are three types, namely, drop, 
press, or upset forging, Drop forging is the process 
wherein a hot billet of the material is worked into the 
shape of the die by repeated blows on a board, steam, 
or air drop hammer, The board drop hammer merely 
falls under the force of gravity whereas the steam or 
air drop hammer has additional energy imparted to it. 
The dies for drop forgings must have greater draft 
than press or upset forgings and the tolerances usually 
are not held lower than +0.010 in. The finish, strength 
and tolerances are better than sand casting but the die 
costs are higher. Press forgings differ from drop forg- 
ings in that the forging pressure is applied by means 
of hydraulic or mechanical presses. The size of the 
forging is limited by the size of the press. Closer 
tolerances and more intricate shapes are possible and 
the draft need not be as great because knock-out pins 
can be provided. 


FORGING FACTORS 


bes forgings are made by striking the end of 
a heated bar, held between two stationary grip- 
ping dies with a heading tool forcing the metal to flow 
into the space provided in the die. The heading tool 
can be replaced by a punch to produce hollow parts 


*See “Specific War-Learned Facts Relating to Pressed 
Metals,” May 1944. 
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How can a Voltage Regulator 
be made to operate efficiently in 
spite of vibration? 
~. That’s a question which faced design engi- 
| neers responsible for the communications 
systems on our fighting planes. The answer 
was found in a little piece of scientifically 
compounded rubber safely bonded between 
two pieces cf metal. When the regulators were 
mounted cn these, the trouble was over. 

The mountings themselves look quite 
simple—but behind them is a backlog of 
scientific knowledge—the Science cf Smooth- 
ness. By this is meant the science cf engineer- 
ing rubber and metal into resilient supports 

which will isolate vibration and shock. 
Men of the engineering staff cf United 
States Rubber Company have been working 
in this particular fiela <f science for many 
. years. They have helped to solve 2 wide 
ny variety of difficult problems for engineers 
ty confronted with the necessity cf preventing 
s vibration and shock from interfering with 

| the operation of their equipment. 
They will be glad to work with you. 


SERVING THROUGH SCIENCE 


ONLY WHEN ISOLATED FROM VIBRATION neered rubber mountings designed spe- THIS VOLTAGE REGULATOR MOUNTING 
can aircraft-type voltage regulators keep _ cifically for each type of base. Quality _is only one of many types designed by 
the flow of electricity constant for more of performance is predetermined before ‘U.S.’ engineers for mechanisms rang- 
efficient communication. This is accom- _ installation. ing from sensitive electronic instru- 
plished through the use of “‘U.S?’ engi- ments to heavy industrial equipment. 


Listen to the Philharmonic-Symphony program over the CBS network Sunday afternoon, 3:00 
to 4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE + ROCKEFELLER CENTER - NEW YORK 20, N. Y. * In Canada: DOMINION RUBBER COMPANY, LTD. 
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In every theatre of action, durable, light-weight, 
precision parts of injection molded plastic are serving 
our fighting men in vital war roles. Parts for the vari- 
colored indicator light, shown above, used for the 
immediate identification of equipment and supplies 
dropped from the air, are typically “Standard”’. 


The high-speed production of small, quality, injection 
plastic parts and products of every kind, including 
plastics with molded-in metal inserts, has taken Stand- 
ard Molding Corporation well past the manufacture of 
its 19 millionth unit in twelve months. 


Inquiries concerning the use of injection molded plas- 
tics, in both war and post-war production, are invited. 
Prints and specifications submitted to any of our 
offices, listed below, will be carefully safeguarded. 
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MOLDING CORPORATION 
DAYTON 1, OHIO 


BRANCHES: New York—R. S. Christie Co., 175 Fifth Ave. ; Detroit—Stand- 
ard Molding Corp., 6432 Cass Ave.; Chattanooga—Standard Molding Corp., 
324 Chattanooga Bank Building. 
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and several upsetting operations can be performed on 
the stock without reheating to produce the desired 
piece. The tolerances are about the same as press 
forgings and the draft is a little greater but not as great 
as that needed for drop forgings. The upsetting process 
is adapted to small parts by eliminating the heat, using 
wire stock, and cold heading them. Tolerances of the 
order of +0.002 in. are obtainable, production rates 
are extremely high, there is no scrap, but the tool costs 
are relatively high. 

The impact extrusion process is quite similar to 
forging but again no heat is applied. The metal of a 
thin blank is forced to flow through a narrow opening 
forming a thin wall of uniform cross section. The 
most common example is the familiar tooth-paste tube. 

In addition to the processes already outlined for the 
fabrication of metal parts there is, of course, the usual 
machining operations, most commonly associated with 
small production runs or extremely complicated shapes 
incapable of being produced in any other manner. How- 
ever the machining operations are usually applied to 
the partially fabricated part which could not be finished 
completely in any of the processes already mentioned. 
These operations include spinning, screw machine 
operations, milling, broaching and the like. Since most 
of these operations require skilled operators, usually 
men, it has been imperative to reduce them to a mini- 
mum. As a result the war has caused a great reduc- 
tion in the machining operations, by breaking down the 
piece into several parts which can be produced by 
means of mass production methods and then welding 
or grazing these component parts together to make the 
finished piece. 


FOR BETTER FINISHING 


S ALREADY mentioned metal parts can be made 

of prefinished metals, usually for decorative pur- 
poses, or they can be treated, coated or plated to increase 
their resistance to corrosion or to improve their appear- 
ance. The possibilities of modern lacquers and enamels 
were well illustrated before the war but the present con- 
flict has forced rapid strides in plating and in corrosion 
inhibiting finishes. An interesting member has been 
added to the silicate coat family of finishes in the 
alkali-alumina series of coatings which are sprayed or 
dipped and then baked at 350 to 800 deg. F. These 
coatings are of the same general nature as the high fir- 
ing and porcelain enamels but, unlike them, they are 
not fused in the drying process. They are corrosion 
resistant, and partially acid and heat resistant. Their 
principal advantage is that they furnish a low cost 
coating having a dull or semi-gloss finish which is 
easily applied. 

Electrolytic depositions* were known before the war 
but the stringent military specifications have focused 
the designer’s attention on them and the critical nature 
of the more common coating forced him to do intelligent 
development work. Previously cathodic deposition was 
the common procedure. In cathodic deposition the work 
to be plated is made the cathode, the plating metal the 


*See “What Electro-Deposited Surfaces Have to Offer 
Today and Tomorrow,” December 1943. 
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200°C. CONTINUOUS 
OPERATION 


A high-temperature ceramic (inorganic) 
insulation for copper, nickel and other wire 


Many engineers are already familiar with Sprague 
CEROC 200, a ceramic insulating coating applied 
to copper, nickel, and other types of wire. Many 
have already taken advantage of its ability to with- 
stand 200°C. continuous operating temperature in 
their design of restricted war developments on 
which details cannot yet be announced. So far 
reaching are its possibilities for so many electrical 
products of a later date, however, that we now 
take this means of announcing it to the trade 
in general. 


Briefly, Sprague CEROC 200 is a flexible, ceramic 
inorganic insulation for wires used in winding 
motors, transformers, chokes, and similar equip- 
ment, and permitting a very substantial increase in 


volt-ampere ratings. It is conservatively rated for 
200° C. continuous operating temperature, as com- 
pared with 105°C, for conventional organic insu- 
lations such as enamels, varnishes, etc. Actually, we 
believe that Sprague CEROC 200 meets all Class C 
insulation specifications under A.I.E.E. standards. 
Thermal conductivity is rapid, and space factor is 
extremely good. Typical percentages of copper area 
to total cross-sectional. area of finished wire are 
96% for AWG #21 wire, and 95% for #24 wire 
for CEROC 200, by comparison with only 69% 
and 59% respectively for other insulations that 
might be used for high-temperature applications. 


WRITE FOR BULLETIN—Check the possibilities of CEROC 200 
against the more exacting needs of your product of Tomor- 
row! Write today for Sprague CEROC Bulletin. 


SPRAGUE ELECTRIC COMPANY, North Adams, Mass. 


*Trademarks Reg. U. S. Pat. Off. 


SPRAGUE CAPACITORS —KOOLOHM RESISTORS — CEROC INSULATION 
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ELECTRICAL INSULATING 


VARNISHES 


Insure the Life of 
Your Electrical Equipment 


Pedigree Varnishes are prepared 
with the greatest of care to give them 
the ability to do the best known job 
of protecting electrical parts — from 
oil, greases, acid, alkali, moisture, 
abrasion, or any other hazard to 
which your product may be subjected. 


There’s a Pedigree electrical varnish 
to meet any situation you may en- 
counter. Whether it's 

for today’s production 

or tomorrow's plans, 

specify Pedigree. 


ON. Second St. - St. Louis 15, Missouri 








anode, both immersed in a solution containing iors 
the plating metal. When current flows through the 
solution the solid metal is deposited from the solution 
on the work and the metal anode supplies the ion; to 
the depleted solution. Anodic deposition, on the other 
hand, reverses the procedure. The work to be treated 
is made the anode and it actually is eaten away in the 
process, However a chemical film is formed on the 
surface which offers corrosion protection, improves the 
adhesion of additional coatings or actually polishes the 
work, After aluminum has been subjected to the 
anodic treatment it can be dyed and anodized zinc can be 
colored producing very pleasing effects and colors. 

The hard, tarnish-resistant surface obtainable with 
chromium plating was known before the war but now 
oil-retaining chromium plating is being done on tools 
greatly increasing their life and operating speeds. In 
like manner great strides have been made in zinc and 
nickel plating permitting higher plating speeds as well 
as obtaining more satisfactory surfaces. 


WAR IMPROVES PROCESSES 


NOTHER result of the restrictions imposed on 

plating metals is the development of lead plating 
for corrosion-resistant properties. Lead not only 
proved a good substitute but actually is superior in 
some highly corrosive atmospheres and it furnishes an 
excellent base for the application of organic finishes. 
The critical nature of metals accelerated the develop- 
ment of alloy plating which has always been unpopular 
with the commercial platers because of the critical con- 
trol needed to maintain the proper ion concentrations 
in the plating solution, However the copper-tin-lead 
alloy plating shows large promise because it furnishes 
a chemically inert surface of low electrical resistance 
particularly needed in high frequency applications 
where, due to skin effect, the resistance of the surface | 
becomes an important factor. 

Another interesting plating development which has 
not been tried completely as yet is the so-termed tin 
“reflow” obtained when a tin plated piece is heated by 
induction. The heat causes the tin to melt and form 
a more lustrous and homogenous surface. If this would 
cause the part to solder as easily as a dipped terminal 
one of the truly nasty jobs in electrical product manu- 
facture would be by-passed. Unfortunately a tin plated 
part does not approach the solderability of a tin dipped 
piece but, if the subsequent heating by induction would 
accomplish this tin dipping could be replaced by tin 
“reflow.” . 

Not only has the corrosion resistance of metal parts 
been increased greatly by new and better plating mate- 
rials and techniques but the corrosion inhibiting prop- 


‘erties of the coating has been increased further by the 


use of immersion coatings formed by dipping the piece 
in chemical or metal baths. The hot dip method is not 
new except that, besides tin and zinc, lead has been 
used in increasing quantities. 

The chemical baths can oxidize the metal, displace the 
metal with one in the solution, or form other relatively 
inert salts with the base metal. The oxide coating is 
used on copper and copper alloys, on aluminum and 01 
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IT IS EASY to see that 
both these gentlemen are 
satisfied customers of 
General Industries. One 

acclaims our “‘know-how’”’ 
in molded plastic parts 
—the other our velvety 
Smooth Power motors. Yes, 
we do both jobs under one 
roof and one management. 


centLemEN, YOURE 807; RIGHT! 


- . f° The plastic parts buyer has profited from the 


ingenious skill of our mold makers, who enable us to 
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2 turn out tricky jobs economically and on time. Quite 

a likely he has seen our up-to-date equipment for com- 

= pression, transfer and injection molding of large or 

* small parts in any quantities. Our engineers have made 
sensible and workable suggestions, by reading between 

as his blueprint lines. He is typical of leading manufac- 

in & turers in many fields who rely upon General Industries 

vy plastics division. 

m 


id D2 The speaker on Smooth Power motors might be 

a radio-phonograph builder who uses our turntables, 

record changers and recorders. Or he might be adesigner THE 
who depends upon these fine low-torque drives to power 
electric, electronic or mechanical devices. In any case, ENERAL 

he’s well acquainted with the facilities of our Smooth NDUSTRIES 


Power motor division. 
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. We want to emphasize the point that 
we’re a thoroughly able producer of both 
these products. If your plans call for inlaid o.. hee 
either or both, we’d like to work with 
you. In your request for details, please 
address the respective division . . . small 
motors or plastics. 
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Here is an interesting electric motor, 

designed and manufactured by E.M.C. — 1/50th 
H.P. universal type with built-in gear reducer. 
Two shafts, each with a different speed, are ap- 
parent in the illustration. One from the gear re- 
ducer and the other direct from the motor. The 
manufacturer for whom this motor was designed, 
had a problem and by bringing it to E.M.C. en- 
gineers he secured this interesting solution. 
Because of its two speed feature, it is of great 
value in flexible shaft, industrial applications. 
This is only one of the many fractional H. P. 
electric motors designed and developed by E.M.C. 
to fit a specific need and application. Many stand- 
ard motors are available too, in H. P. requirements 
up to 1/15th, altchough most of our motors are cus- 
tom-designed and custom-built to the special speci- 
fications of design engineers. 


For quick, time-saving quotation service, write for our 
Motor Service Sheet. Feel free to have your engineers 
call upon our Electrical Engineers for special help on 
special electrical problems. 


TRAOEMARK 


PA 


c REGISTERED 


ELECTRIC MOTOR CORPORATION 


1204 State Street Racine, Wisconsin 


MOTORS FOR ALL inDusrp> 





steel and iron. It is black except in the case of alu wi- 
num where the coating is colorless or gray. The m tal 
displacement procedure is used with solutions of ‘in, 
copper or zinc, which in turn can be oxidized to in- 
crease the inhibiting properties of the coating. Alumi- 
num and aluminum alloy surfaces are given a black 
oxide finish by first coating it with zinc. 

The chemical reaction solutions are obtainable as 
patented solutions, as are the oxidizing and displace. 
ment processes. They fall into three general categories, 
namely, phosphate, chromate, and molybdate solutions, 
Phosphate coatings are used’on iron, steel and zinc, 
frequently to form a base for organic finishes, Chro- 
mate solutions are used on zinc and zinc alloys to in- 
crease the corrosion and moisture resistance. Molyb- 
date solutions are used on zinc and cadmium surfaces 
as a base for organic finishes. 

All of the product designers’ efforts since the begin- 
ning of the war have been to get the most satisfactory 
equipment made with the minimum of critical materials 
and man-hours. Hence the full commercial fpoten- 
tialities of the materials, processes and finishes have 
not been exploited as yet. However, in the normal 
economy following the war many amazing savings and 
results will be realized by the product designer who 
has kept his perspective up to date. 


WASHINGTON SAYS 


(Continued from p. 104) 


order also retains provisions restricting sales by manu- 
facturers and distributors to those with preference rat- 
ings of AA-5 or better. Manufacturers are still required 
to make monthly reports on sales and shipments. 


Flashlight Cases. Flashlight cases and other portable 
electric lights may be sold to fill unrated as well as rated 
orders within the production and shipment quotas as- 
signed to manufacturers by the War Production Board. 

Previously Limitation Order L-71 prohibited the 
sale of new portable electric lights except to fill orders 
rated AA-5 or higher. New portable electric lights 
purchased from a manufacturer after July 18, 1944, 
were permitted to be resold only to fill orders rated 
AA-5 or higher or orders certified under priorities 
Regulation 19. These restrictions have been eliminated 
in L-71 as amended recently. 

As before, manufacturers assigned quotas for the 
production and shipment of portable electric lights to 
fill rated orders from the Army, Navy, United States 
Maritime Commission, War Shipping Administration, 
post exchanges and ships’ service stores, export orders, 
and essential industrial requirements, will produce and 
ship portable electric lights in accordance with their 
respective quotas. 

During the fourth quarter, 1944, manufacturers will 
be assigned a specific unrated quota. 

WPB said it expected production to be high enough 
to assure the distribution of flashlight cases to essential 
civilian users, particularly in rural areas, through nor- 
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OU’LL find an important part of the answer in rural 
America... and the towns and small industry that are 
a part of the warp and woof of it! 


There you'll find the fertile soil that will nourish the 
enormous purchasing power America must have to make 
our soldiers’ ambitions come true. 


All America... and American Industry in particular... 
has a stake in its continued well being. 


Does this mean that sub-contracting so vital to the 
accomplishment of the miracle of American War Pro- 
duction is to be a factor of Post-War Production? 


Will sub-contracting result not only in spreading the 
purchasing power but in providing a more efficient 
manufacturing procedure which in turn will make 
available more and better goods to more people? 


As sub-contractors .. . as an organization located in one 
of America’s smaller communities in the heart of the 
Middle West . . . to us, the answer is plain. 


it is YES. 


And while we of American Industry are now putting 
plans into action to make the miracle of post-war produc- 
tion come true... let us redouble our efforts in support of 
War Bond Sales whose essentiality for financing the war 
and providing an important base for post-war purchasing 
power is recognized by all of us. 


* 


This message is published in the interest of War Bond Sales and a prosperous 

post-war America of Free Enterprise by Burgess-Norton Mfg. Co., the services et UFACTUR ING COMPANY 
of whose Engineering staff, Metallurgical and Research Laboratories are avail- 

able now to the manufacturers who will require piston pins, screw machine rTomTt Tea) GENEVA, ILLINOIS 

parts, heat treated and ground steel products, hydrogen copper brazing, non- 

precision ball bearings and related fabricated steel products. 


wl Part is Never Made Right unless it is Satisfactory lo Our Customers 
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7 WELD-BILT MATERIALS HANDLING EQUIPMENT — 
in standard types or custom-engineered to 
your special needs — can add valuable hours 
to production operations in your plant, by 
saving time now lost in slow handling methods. 


This is a promise fulfilled in hundreds of 
busy plants today where handling methods and 
production lines have been quickened by the 
wide experience and knowledge of WELD-BILT 
engineers. May we prove it in your plant? 


‘‘Weld-Bile’’ Hydraulic Lift Truck. Handles heavier 
loads easier, Exclusive borizontally-mounted hydraulic 
unit. Capacities, 2500 to 10,000 Ibs. 


ae a 


WEST BEND EQUIPMENT CORP. 


233 WATER STREET WEST BEND, WISCONSIN 
Materials Handling Engins @ Hydraulic Lift Trucks, Two-and- 
Four Wheel Trucks, Tiering Machines, Skid Platforms, Barrel Trucks 
ond Racks, Portable Elevators and Special 


You can count on soldered 
connections being depend- 
able and long-lasting when 
they are made with Drake 
Soldering Irons and Solder 
Pots. That’s reason enough 


for their ever - growing 
popularity with fast-pro- 


aes 


“Weld-Bilt" 


Equipment 


when you use 


DRAKE 


OTe 
ducing American industry. | R @) | S yy | D 
Every need of industry 
So too, for Drake SOLDER POTS 


An fron for Every Purpose 


— i 


Write Now for 
. Ulustrated Folder 
or 
See Your Radio, 
Electrical or 
Hardware Jobber 


Va ama PR 


3656 LINCOLN AVE. - CHICAGO 13, ILL. 
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mal channels, without the use of ratings and the paj er- 
work they involve. Members of the Portable Eleciric 
Light Industry Advisory Committee at their recent 
meeting in Washington assured WPB that the industry 
would make every effort to channel flashlight cases to 
farmers. 


Production Control Over Magnesium Ended. Ajj 
its wartime controls from the use of magnesium in the 
manufacture of civilian products have been lifted by 
WPB, thereby officially and finally ending the career 
of that metal as critical material. 

There were two steps taken in the action, the first 
of which was the revocation of Preference Order M-2-b, 
which governs the civilian use of magnesium, and the 
second the issuance of M-2-c. which provides that all 
restrictions on the use of magnesium contained in other 
WPB orders no longer apply. However, limitations 
as to the number of specific items which may be made, 
or on size, shape or model, remain in effect even if the 
article is made wholly or partly of magnesium. 

In revoking the magnesium order, the WPB Alumi- 
num and Magnesium Division explained that restric- 
tions on the use of the metal are no longer necessary to 
protect military programs, particularly after the recent 
reductions in the production schedules of the -aircraft 
industry, the principal customer. 

Also, the order calls for monthly reports to WPB 
by certain industries, such as those engaged in the pro- 
duction of virgin magnesium and of some magnesium 
products, and the smelting of magnesium scrap. 


Radio Receiving Tubes. Government officials told 
the Radio Receiver Vacuum Tube Industry Advisory 
Committee recently that the combined military and 
civilian requirements for radio receiving tubes after 
Germany’s defeat will be about 60 to 70 per cent above 
present maximum production rates. The total produc- | 
tion in August was about 10,000,000 tubes. 

Military requirements for receiving tubes now aver- 
age approximately 10,000,000 tubes a month. The end 
of the European war will reduce military requirements 
slightly, but not until one year after Germany’s defeat 
is a 45 per cent cut in such requirements expected. 

At present approximately 13 per cent of total radio 
receiver tube production is available to civilians for re- 
placement purposes only. 


Copper Wire Mill Products. Copper wire mill ware- 
houses are now authorized to enter warehouse stock 
replacement orders for copper wire mill products with 
producers or other warehouses provided such orders are 
to replace copper wire mill products (equivalent num- 
ber of pounds of copper content) previously delivered 
from warehouse stock, in accordance with CMP Regu- 
lation 4, and not previously ordered from any source, 
the War Production Board has announced. Each order 
is to be marked “Warehouse Stock Replacement Order” 
pursuant to the provisions of Direction 4 to CMP Regu- 
lation 4. 

Form WPB-3009 delivery reports are no longer re- 
quired in the absence of other specific instructions from 
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Fabrication of lightweight aluminum cores for 
many types of heat exchangers—aircraft radi- 
ators, oil coolers, heaters—is accomplished by 
brazing. Aluminum alloys contribute strength 
and light weight, superior heat conductivity 
and resistance tocorrosion. The brazing process 
provides speed and uniformity of production. 

In the tubular-core section pictured above, 


thin-walled aluminum tubing and Alcoa 


sheet, perforated to receive the tubes, are 


assembled in a fixture which holds all parts 


firmly in place. Furnace-brazing is then em- 


Cross-section of a brazed joint magnified 10X, 


ployed to join them into a rigid, pressure- 
tight unit. Other fabricators may employ 
flux-bath brazing, hand welding and brazing, 
or combinations of all methods. 

How the molten brazing alloy flows at the 
line of contact, forming a fillet which bonds 
all parts securely together, is seen in the 
above photomicrograph. 

Alcoa will assist you in adapting the brazing 
process to your products, advising on initial 
and final cleaning methods, fluxes and brazing 
temperatures. For this help, write ALUMINUM 
Company or America, 2179 Gulf Building, 
Pittsburgh 19, Pennsylvania. 


~ ALUMINUM 
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JONES BARRIER STRIPS 


Solve Most Terminal Problems 









































A compact, 
sturdy ter- 
minal strip 
with Bake- 
lite Barriers 
that provide 
maximum 
metal to 
metal spacing and prevent direct shorts from 
frayed wires at terminals. 


6 SIZES 


Cover every requirement. From 34” wide and 
13/32” high with 5-40 screws, to 24” wide and 
144” high with 14,"-28 screws. Jones Barrier 
Strips will simplify as well as improve the 
electrical connections of your products. 
Three lines of Jones Multi-Circuit Plugs and 
Sockets fulfill every connecting requirement. 
Hundreds of standard terminals. 

Write today for catalog listing complete line 
of Jones Electrical Connecting Devices. 


HOWARD B. JONES COMPANY 


2460 WEST GEORGE ST. CHICAGO 18, ILL. 























































































































SKILLED AND TOOLED FOR PRECISION MOLDING 
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Custom Molded Plastics engineered by Midwest, consist- 
ently measure up to exacting specifications and require- 
ments. Address your inquiries to MMM, confident that you 
are consulting an organization skilled and experienced in 
precision techniques for the production of plastics. 


Py Pree terereni BAN 


AND MANUFACTURING COMPANY 
333 NORTH WHIPPLE STREET * CHICAGO 12 


































‘Blackout and Dimout Lighting Fixtures. 


WPB. At the same time “Warehouse Replacement” 
authorization letter WPBI-1047 (CMPL-485), is 
now cancelled. 


Controls Lifted For Civilian Use of Cellulose 
Acetate. The Chemicals Bureau of WPB has lifted 
allocation controls for civilian use over cellulose acetate | 
butyrate, urea and melamine molding powder used in 
the manufacture of plastics. 

This is the first action taken in line with amendment 
to Order M-300, the general chemicals order, which 
permits the release of allocation controls for civilian 
end use of certain chemicals that are in adequate supply. 
WPB officials stated that the available supply of the 
materials affected today is sufficient to permit such 
a relaxation policy. 

Here is the procedure that consumers and suppliers 
must observe in accordance with the newly-lifted allo- 
cation controls. Molders who produce plastics no longer 
need file Form WPB-2945 when requesting cellulase 
acetate, cellulose acetate butyrate, urea or melamine 
molding powder for civilian orders. Instead, they now 
send to suppliers the purchase order with the end-use 
certifications obtained from customers. The supplier, 
in turn, submits to WPB Form 2946 listing all com- 
panies that have filed Form WPB-2945 for military 
requirements and also a request for authorization to 
ship a lump sum for civilian use without restrictions. 

WPB further explained that after the allocation is 
made, the supplier may distribute the authorized amount 
of molding powder for civilian goods against the mold- 
ers’ purchase orders. Unfilled portions of such orders 
should not be carried forward, but should be included 
in the new purchase order entered by the next month. 

Molders requiring cellulose acetate and cellulose ace- 
tate butyrate must send their purchase orders with end- 
use certifications to their suppliers by the 15th of the 
month preceding requested delivery, while the 8th of 
the month is the deadline requests for urea and mela- 
mine molding power, WPB pointed out. 

As first grade polystyrene molding powder is now in 
tight supply due to a shortage of benzol, it is not pos- 
sible to set aside a lump sum for civilian use, WPB 
stated. Requests for off-grade polystyrene molding 
powder must also follow the foregoing procedure for 
relaxed allocation controls. 

Phenolic molding powder also used in the production 
of plastics is controlled by Order M-246. The relaxa- 
tion procedure described above applies only to chemi- 
cals of the M-300 series, and therefore no change can 
be made in the. distribution procedure of phenolic mold- 
ing powder at the present time, according to WPB. 


The 
War Production Board has revoked Order L-168 which 
controlled the manufacture and sale of blackout and 
dimout lighting fixtures. The order was issued in Sep- 
tember 1942, to insure conformity of these fixtures 
with military specifications and requirements and to 
conserve critical materials. 

Production and sale of blackout and dimout lighting 
fixtures for civilian use has practically ceased, WPB 
said. Dimout regulations were suspended some time 
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DRYING PENICILLIN 48 TIMES FASTER BY ELECTRONIC HEAT 


RCA System Reduces Production Time; Saves Factory Space; Cuts Cost 


4 Ta time when penicillin is needed 
[A fast, RCA engineers have 
developed a new electronic system 
for the bulk reduction of purified 
penicillin solution. Conventional 
“freeze drying” takes 24 hours to 
perform this step; the new RCA 
method does it in 30 minutes — 
48 times faster! 


E. R. Squibb and Sons, manufac- 
turing chemists to the medical pro- 
fession, worked closely with RCA 
in developing the new process. The 
initial RCA 2000-watt electronic 
generator and associated equipment 
(shown at right) at the Squibb 
penicillin plant, New Brunswick, 
N. J., can concentrate in 24 hours 
enough penicillin solution to treat 
4,000 patients requiring 500,000 
Oxford units each. 


Squibb scientists disclosed that 
additional advantages of electronic 
heat include: 


1. Savings of one ton of dry ice— 
$65—per day. 


. Large savings in initial plant 
investment compared with for- 
mer process. 


. Reduction of floor space by 90%. 


. Reduction of maintenance by 
eliminating freezing apparatus 
and high-vacuum pumps. 


- Smoother flow of production 
with less chance of shut-downs 
due to mechanical difficulties. 


Electronic heat is used to “boil” the 
purified penicillin solution at 50° F. 
at low pressure. High-frequency 


electric current—generated by elec- 
tron tubes—is passed through the 
solution in the lowest bulb, causing 
it toevaporate into the upper bulbs, 
at about 2 quarts per hour. 


This is one of many applications 
of electronic heat to difficult prob- 
lems. If you have a possible appli- 
cation for electronic heat —or some 
other electronic process—write us 
about it. Our tube application engi- 
neers will help you, or put you in 
touch with a manufacturer who can. 
Address: RADIO CORPORATION OF 
AMERICA, Commercial Engineering 
Section, Dept. 62-17E, Harrison, 
New Jersey. 


Remember, the Magic Brain of all 
electronic equipment is a Tube — 
and the fountain-head of modern 
Tube development is RCA. 


High-frequency current, gen- 
erated by electron tubes, is 
passed through purified peni- 
cillin solution in bottom bulb. 


RADIO CORPORATION 


aa 
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Appliances of tomorrow 


Millions of household appliances which are today 
lasting out the war are powered with electrical equip- 
ment containing Follansbee Pre-Forged Electrical 
Sheets. When appliance. production lines are once 
again on the move, Follansbee will be better prepared 
than ever to supply these superior silicon steels. 

For, just as electrical manufacturers have so ad- 
mirably met the tremendous demands of war equip- 
ment, Follansbee, too, has attained the high standards 


which so many of these devices have established for ° 


Electrical Sheets. 

This ability to furnish Electrical Sheets of high 
silicon steel to fine gauge tolerances, of exceptional 
surface cleanliness and unusual punching quality .. . 
to meet all magnetic as well as physical requirements 
.  . justifies continued confidence in Follansbee meet- 
ing your specifications with unvarying precision. 


FOLLANSBEE STEEL CORPORATION 


GENERAL OFFICES : PITTSBURGH 30, PA. 


Sales Ofices— New York, Philadelphia, Rochester, Cleveland, 
Detroit, Milwaukee. Sales Agents—Chicago, Indianapolis, 
St. Louis, Nashville, Los Angeles, San Francisco, Seattle; 
Toronto and Montreal, Canada. 
Plants—Follansbee, W. Va., and Toronto, Ohio 


K, 


“ELECTRICAL SHEETS & STRIP - 
COLD ROLLED CARBON SHEETS & STRIP 
SEAMLESS TERNE ROLL ROOFING 


ALLOY BLOOMS & BILLETS, SHEETS & STRIP 
* POLISHED BLUE SHEETS 
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| ago. Blackout regulations are still in effect, but are at 
present limited to practice tests at infrequent intervals 
| West Coast and East Coast areas are required by Wa1 
| Department regulations to be in a position to blackou 
| when ordered to do so, it was pointed out. Such areas 
for the most part, have the necessary approved type o 
blackout fixtures or are equipped to disconnect electrica 
circuits to bring about the required result. 
Order L-168 will be re-invoked promptly should con- 
| ditions change and the need for control over the produc- 
| tion and distribution of this equipment again arise. 


| Cork Supply. Recent cork imports have permitted 
increased allocations and usage for all purposes, the 
Cork Industry Advisory Committee was informed at a 
recent meeting, the War Production Board has reported. 
However, imports are expected to decline substantially 
during the winter, WPB Cork, Asbestos and Fibrous 
Glass Division officials cautioned. Two thousand tons 
of North African cork have been received, with 5,000 
| additional tons expected in the next 60 days. 

Cork usage has increased steadily from June through 
| August, members of the committee were informed. 
From 7,000 ton used in June, consumption reached al- 
most 10,000 ton in September. Virtually every urgent 
war program now utilizes cork in some form, particu- 
larly for gaskets and low-temperature insulations. Com- 
mittee members recommended that all remaining cork 
| stocks owned by the Government be released to indus- 
| try as soon as practicable. Minimum over-all cork 
requirements, whether Government or industry owned, 
should be reduced from 60,000 ton to 50,000 ton, the 
committee recommended. 

Temporary retention of WPB’s Cork Order M-8-a 
(allocating cork usages), even after victory in Europe, 
was unanimously recommended by the advisory com- 
mittee. The committee urged that the order be con- 
tinued until cork supply is definitely assured. 





Apprentice Training Service For Veterans. Offi- 
cials of the Apprentice Training Service of the War 
Manpower Commission recently reported to Paul V. 
McNutt that a revitalization of apprenticeship, with 
opportunities for many discharged veterans to learn 
trades, is bemg planned to accompany reconversion 
after the defeat of Germany. 

Mr. McNutt said he had been informed that veterans 
will have opportunities to enter trades through appren- 
ticeship in many fields, chiefly in metal working and 
construction industries. Approximately 120 occupations 
are now on the approved list of the Apprentice Train- 
ing Service. The apprenticeship representatives who 
met in Washington agreed that selection standards 
proved successful for non-veterans should generally 
apply to returning veterans, except for age and to a 
certain extent physical requirements. 

It was the opinion of the management-labor appren- 
ticeship representatives attending the conference that 
in the selection of veterans for apprenticeship in the 
various trades, the following principles should apply. 
1. For the purpose of apprenticeship selection, the vet- 
eran’s age should be considered the same as when he 


ELECTRICAL MANUFACTURING 





ee rs oe 


FLIES THE WORLD'S MOST MOTORIZED PLANE 


From the-moment its four giant engines start their 
thunder, until its tricycle landing gear again touches 
ground, scores of tiny electric motors, of many 
types, help guide and make the Superfortress all 
that its name implies. 

Electric Motors, many more precisely built than 
the finest watch, aid the pilot in setting his course 
... and holding it. They activate the instruments 

Wings that embrace the that fill the flight engineer’s panel. They make it 

a A a ae possible to bomb with pin-point accuracy .. . and 

the probel missions for record the results. They help the gunners wipe out 

7 co ae a ” enemy planes. Even the radio operator depends on 
motors to get messages through. 

Delco Appliance, which has already delivered sev- 
eral million precision-built war motors, is proud to 
be supplying most of the electric motors that help 
the B-29’s fly the world. 


DELCO & 
APPLIANCE 


ROCHESTER, N. Y. 


DIVISION of GENERAL MOTORS 


PEACETIME PRODUCTS: DELCO APPLIANCE MOTORS, DELCO 
AUTOMATIC HEAT (O1L-GAS-COAL) DELCO LIGHT AND POWER 
PLANTS, DELCO-LIGHT BATTERIES AND DELCO WATER SYSTEMS. 





THE MORE BONDS YOU BUY 
THE MORE PLANES THEY FLY 


A tiny Titan. One of the smallest 
‘motors of its 
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AVAILABLE 
VEEN a 


PRIORITY! 


“WIRE-NUTS” 


(Soiderless, Tapeless Wire Connectors) 


FOR BETTER- 
LOWER-COST WIRE JOINTS 


Bez READY WHEN RECONVERSION COMES — AVOID 
DELAYS due to shortage of tin and rubber as required for solder 
and tape. For better, lower-cost wire joints, for anything elec- 
trical from the smallest appliance to the largest machine tool, use 
IDEAL “Wire-Nuts”, the solderless, tapeless wire connectors. 
Easy to use—just strip wires, screw on—that’s all. Faster, Neater, 
Safer. Approved by Underwriters’ Laboratories, Inc. Plan to buy 
now for IMMEDIATE or FUTURE DELIVERY. FREE 
SAMPLES on request. 


REDUCE COSTS ON POST-WAR PRODUCTS 


1008 Park Ave. Sycamore, Ill. 
Sales Offices in All Principal Cities 





entered the armed forces. 2. Consideration should 
given to veterans with physical disability to the extc at 
that the individual is able to do the work required ir a 
given trade. 3. Credit should be given for previous 
training or applicable experience the veteran has had, 
based on practical tests. 4. Consideration should be 
given to the veteran’s maturity in determining credits, 
since in such training there does not usually exist the 
problem of maturing the individual as. well as develop- 
ing craftsmanship ability. 5. If credit is allowed the 
veteran, upon entering employment as an apprentice 
should be paid the wage rate applicable to the level 
for which he is qualified. 


Those at the meeting agreed that joint apprentice- 
ship committees with employers should develop pro- 
cedures in the various states and local communities for 
evaluating service-connected or other previous experi- 
ence of the veteran, as well as passing on the physical 
capabilities of the veteran and amount of weight given 
to his general ability to adapt himself to apprentice 
training conditions. 

Mr. McNutt also announced the lifting of all man- 
power controls for veterans of thé present war. This 
action was taken to speed the reemployment of those 
returning and to remove all employment obstacles in the 
way of their return to civilian life. Relaxation of man- 
power controls for war veterans is provided for in the 
following manner: 1. Veterans of the present war will 
not be required to secure or present statements of avail- 
ability in order to change jobs. 2. They may be hired 


| by any employer without referral of the United States 


employment service or other authorized referral chan- 
nels. 3. Those who seek employment through USES 
will be entitled to a referral, as a matter of right, to 


any job of their choice, without regard to the essen- 


tiality or priority status of such job. 4. Individuals may 
be hired without regard to employment ceilings. How- 
ever, all employes who are veterans of this war will be 
counted against an established employment ceiling un- 
léss the applicable local employment stabilization pro- 
gram provides for the exemption of such veterans from 
employment ceiling determinations. No workers other 
than veterans of the present war and any other groups 
that may be exempted locally may be hired if employ- 


| ment is at or above the established ceiling. 


The War Production Board has announced that 
special consideration in granting priorities assistance, 


| allocations, appeals and applications for special authori- 
| zations will be given to discharged war veterans desir- 


ing to establish or re-establish small businesses. 
Instructions have been sent to all WPB industry di- 


| visions and field offices indicating that such special con- 
| sideration should be given to applications of veterans 


honorably discharged from the Army, Navy, Marine 


Corps, or Coast Guard, since December 31, 1940. 


This does not mean, however, that veterans’ requests 


_for WPB assistance must always be granted, WPB 
_ said, For example, if a veteran can achieve his purpose 


without the assistance requested, his application will not 
be granted, officials explained. Neither will it be 
granted if it would interfere with war or essential civil- 
ian production. However, if no such objection to grant 


| ing a veteran’s request exists, favorable action on his 
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SIZES AND TYPES OF SOUTH BEND LATHES 


Engine Lathes — 9” to 16” swing, 3’ to 12’ 
bed length. 


Toolroom Lathes — 9” to 16” swing, 3’ to 8’ 
bed length. 


Precision Turretikathes— Ya" and V’ maximum 
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All sizes and types of South Bend Engine Lathes, 
Toolroom Lathes, and Precision Turret Lathes are clearly 
illustrated in color and described in this new catalog. 
Complete specifications including capacities, speeds, 
feeds, and weights are printed opposite the illustration 


of each lathe. All construction features, accessories, and 


attachments are also shown. Every user of machinery 


should have a copy of this catalog at hand for ready 
reference. Contains 64 pages, 11” x 82" for standard 


file. Write today for your copy of Catalog 100-D. 


Also, ask for details of our Post-War Priority Plan if 
you are now planning for the future. This will assure you 


prompt delivery when civilian production is resumed. 


BUY WAR BONDS « SAVE FOR LATHES 


SOUTH BEND LATHE WORKS 


LATHE BUILDERS FOR 38 YEARS 
SOUTH BEND 22, INDIANA 





TRANSFORMERS 


210 


Quality in Quantity 


ITH COMPLETE control of the 
design, selection of all materials, 

and methods of manufacture of all parts 
to the final assembly, inspection and de- 
livery, — Jefferson Electric Transformers 
are laboratory correct whether required 
in small lots or hundreds of thousands. 


War-time demands have further efh- 
phasized the ability to maintain high 
uniform standards of quality on a mass 
production basis. Under the stimulus of 
War effort, advanced types of machinery, 
and improved manufacturing technique, 
you can count on still better Jefferson 
Electric products for your post-war needs. 
Consulting now with Jefferson Electric 
transformer engineering specialists will 
save time for you later . . . JEFFERSON 
ELECTRIC COMPANY, Bellwood (Suburb 
of Chicago), Illinois: Im Canada: Cana- 
dian Jefferson Electric Company, Limit- 
ed, 384 Pape Avenue, Toronto, Ontario. 
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applications will be taken, even though the same reques 
would not be granted to other persons under otherwis 
similar conditions. 

WPB calls special attention to the fact that the new 
policy applies to applications of veterans for permis- 
sion to produce civilian goods under the “spot authori- 
zation” procedure contained in Priorities Regulation 
No. 25. 

The WPB policy relates to the establishment or re- 
establishment of businesses in which not more than 
eight persons are actively employed. It applies regard- 
less whether the business is individually owned, a part- 
nership or a corporation. 


Portable Conveyors. The revocation of Order L-28/7, 
restricting production of portable conveyors has been 
announced by the War Production Board. It also re- 
ported amendment of the General Industrial Equipment 
Order L-123 to include portable conveyors. Portable 
conveyors have been added to the list of equipment in 
paragraph (a) of L-123. 

Temperature controllers, regulators and meters, con- 
trol and recording instruments have been deleted from 
the definition of “anodizing equipment” in Subdivision 
24 of List A. 

The following subdivision has been added to List A 
of L-123: Item-*26. Portable conveyors. Any con- 
veyor, either wheel or crawler mounted (other than 
snow loaders), of the belt, drag, flight or scraper type, 
or portable hopper, car track unloader, used for the 
handling of loose bulk materials other than construction 
materials or excavated earth. It does not include under- 
ground mining machinery or conveyors mounted upon 


_ wheels designed to run on rails. 


Industry Advisory Committees of WPB. It is the 
belief of WPB that the more than 750 industry advisory 
committees of the War Production Board will play an 
important role in the projected program for cutting back 
military production after victory in Europe. . 

Instructions have been issued by Mr. H. G. Batch- 
eller, Operations Vice Chairman, to all WPB bureau 
and division directors providing for discussion by in- 
dustry advisory committees of military cutback infor- 
mation and for recommendations to WPB by the com- 
mittees as to particular facilities adaptable for produc- 
ing civilian end products that should receive military 
cutbacks first. 


Batteries. The use of Form WPB-547 (formerly 
PD-1-X) for the assignment of preference ratings on 
dry cell batteries was discontinued October 1, 1944, 
WPB has announced. This applies to all types of dry 
cell batteries used by civilians; No. 6, flashlight, rail- 
road lantern and radio batteries. 

WPB also announced that production on “B” hear- 
ing aid batteries will again be authorized on an indus- 
try-wide basis. Distribution controls, which were es- 
tablished by Direction 2 to Limitation Order L-71 on 
August 10, 1944, expired October 1, 1944 and will not 
be renewed. 

During the third quarter of 1944, manufacture of “B” 
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Three “Tough Babies” 


Mallory Electrical Contacts of Elkonite’ 


Typical Physical Properties 


ELKONITE G-12 


Grams per cc 11.8 
Lbs. per cu. in. 42 
Conductivity %I.A.C.S. 57-63 
Rockwell Hardness 55-65B 
Tensile Strength psi 35000 
Cross Breaking Strength psi 70000 


ELKONITE G-13 


Grams per cc 12.3 
Lbs. per cu. in. 45 
Conductivity %I.A.C.S. 55-60 
Rockwell Hardness 70-80B 
Tensile Strength psi 40000 
Cross Breaking Strength psi 115000 


ELKONITE G-14 


Grams per cc 13.2 
Lbs. per cu. in. 48 
Conductivity %I.A.C.S. 40-45 
Rockwell Hardness 95-102B 
Tensile Strength psi 60000 
Cross Breaking Strength psi 130000 
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Free the Valiant... 
Speed Victory... 
Buy War Bonds! 


HE most complex problems that industry has to offer are daily 
solved by Mallory metallurgi¢al engineers. Many of these problems 
concerning contacts are being answered by the use of Elkonite G-12, G-13 
and G-14, three of the toughest members of the Mallory family of alloys. 


Fabricated from powdered metals, these contacts are notable for sus- 
tained low resistance and for excellent qualities of mechanical wear. 
In addition, they are practically-immune to electrical erosion. 


Electrical contacts made of Elkonite G-12, G-13 and G-14 have a wide 
field of application—from heavy duty circuit breakers to relatively low 
current aircraft switches and relays. One Elkonite G-13 contact, now 
in use, successfully interrupts 35,000 amperes at 400 volts. Others are 
required to operate at near-red heat over long periods of time. Even 
under these conditions, they function without evidence of harmful results. 


If your application calls for contacts of unusual characteristics, or for 
performance under unusual conditions, perhaps Elkonite will meet your 
requirements. In any case, bring your problem to Contact Headquarters 
—Mallory engineers will be glad to help. Meanwhile, write for your free 
copy of the Mallory Contact Data Book and the Mallory Contact Catalog. 


* Klkonite is a registered trademark of P.R. Mallory & Co., for refractory metal compositions 


P.R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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r organization is known 
Se ansaid for Everlasting 
Fastenings” because it specializes 
in.the manufacture of bolts, nuts, 
screws, washers, rivets and acces- 
sories made of Brass, Naval Bronze, 


Silicon Bronze, Copper, Monel and 
Stainless. Nothing in common steel. 
4360 Items in stock. Specials made 
to order. Write for 104 page, 4 


color catalog and reference book. 
The H..M. Harper Company, 


i 18, Il. 
2609 Fletcher St., Chicago a 
Branch offices in principal cities. 
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hearing aids batteries by two of the five manufacture: ; 
in the industry was curtailed drastically to permit ir- 
creased production of urgently needed military batterics 
in their plants. The cut was offset by increased pro- 
duction of “B” hearing aid batteries by two other man- 
ufacturers, and the batteries were channeled to the dis- 
tribution outlets of all the former manufacturers for 
subsequent distribution. 

In the fourth quarter, it will not be necessary for 
WPB to control distribution in this manner, since it 
is possible, without detriment to the war effort, to au- 
thorize all five manufacturers to produce on a limited 
basis. Purchasers of “B” hearing aid batteries will 
therefore be in a position to utilize their normal sources 
of supply. 


Alien Property Transactions. Two regulations af- 
fecting patent transactions in this country in which for- 
eign interests are involved have just been issued ac- 
cording to Alien Property Custodian James F. Mark- 
ham in a recent announcement. 

One regulation will greatly reduce the amount of 
paper work required in connection with applications 
for U. S. patents in which there is a foreign interest, 
while the other will remove control over certain patent 
transactions where such control is no longer needed. 

It was explained by Mr. Markham that one of the 
actions taken today is an amendment of Regulation 
No. 2 under the Custodian’s General Order No. 11. 
It eliminates filing of a separate report to the Custodian 
on patent applications filed on behalf of a foreign na- 
tional, where there is no reason to believe that the 
inventor has assigned any interest in the patent. 

The other step, the issuance of Regulation No. 5 
under General Order No. 11, permits the free transfer 
of patents or patent applications to American corpora- 
tions which are termed “foreign nationals” because of 
ownership of their stock by persons in neutral or 
enemy-occupied countries, according to Mr. Markham. 


Circuit Breakers. The War Production Board re- 
ports a recommendation by the Circuit Breaker and 
Switchgear Industry Advisory Committee and the 
Power Switching and Distribution Equipment Indus- 
try Advisory Committee that almost all limitation, con- 
servation and utility orders be revoked on “V-E” Day. 

In reply, WPB officials told both committees that the 
Controlled Materials Plan will be discontinued at the 
end of the quarter in which “V-E” Day occurred. If 
assured adequate supplies, industry members believed 
there would be no cause for apprehension on this 
score now or later on. 

Scheduling Order M-293, affecting a considerable 
portion of the industry’s production, should not be dis- 
continued immediately after “V-E” Day, members said. 
Several months after cessation of European hostilities, 
sufficient additional manpower may be available in man- 
ufacturing plants to permit production to catch up with 
demands. Until that time, scheduling should continue 
on manufacture of metal-clad switchgear, and’ oil-and 
air circuit breakers, as covered by M-293, industry) 
members indicated. 

Except for a few tight labor areas, Government rep- 
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Vinylite 


Outspinning the spider 


The spider is an engineer—a master of construction and - 
design. While man piled massive stone on stone for the 
pyramids, the spider built with an extruded material of airy 
lightness and amazing strength—presaged the whole trend of 
modern practice. 


Today, VINYLITE extruded elastic plastics bring this same 
invaluable combination to wire and cable insulation. With 
excellent dielectric properties, they permit new thin-wall 
construction, with notable reductions in the weight and 
thickness of insulation on electrical conductors. More cir- 
cuits can be inserted in existing conduits. And to insulation 
properties unsurpassed by older types, thin-wall insulation 
of VINYLITE elastic plastics adds unusual resistance to chem- 
icals, oils, grease, and abrasion. It stays flexible at low tem- 
peratures — has a very low rate of moisture absorption. 
Certain types are non-flammable or slow-burning. It can be 
made transparent or opaque, in an infinite variety of colors. 


Insulation made from VINYLITE elastic plastics sets up new 
standards of life and service for the full range of conductors, 
from portable cords to power cables. Write Department 17 
for booklet VR. It describes all the VinyLITE plastics for wire 
and cable insulation, and explains the specific advantages 
ot each for different types of application. 


BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation 


a3 
80 East 42Np StreEET, NEw York 17, N. Y. 
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NOW YOU CAN DO YOUR OWN 
BRANDING on PLASTICS! 


WE SHOW YOU HOW 
WE ENGINEER THE JOB 
WE BUILD THE TOOLS 


% Rogen's exclusive plastic branding process has been 
employed extensively to speed production of many im- 
portant war plastics. The bakelite Azimuth Dial illustrated, 
is one example of Rogan's accuracy in branding. In fact, 
this important assignment was entrusted only to Rogan. 

However, wartime demands for this service in some 
ordnance plants, have required the application on their 
own premises. So, Rogan engineers have arranged a 
method whereby anyone can do his own branding on 
plastics right in his own plant. Rogan will engineer each 
job completely and build all the necessary tools. Will 
provide clear, simple instructions that will permit anyone 
to do the job expertly. All you need do is to send us 
blue prints and other specific data, and we'll give you « 
quick cost and time estimate. 

Take advantage of.this new Rogan service . . . send 
@s your specifications today. 


ROGAN BROTHERS 


2001 S. MICHIGAN AVE. CHICAGO 16, ILL. 
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resentatives foresee elimination of all manpower ceil- 
ings, referrals, plant urgency ratings and other existing 
restrictions immediately after the war in Europe ends. 


WPB Special Task Committee Appointed. J. A. 
Krug, Chairman of the War Production Board has an- 
nounced the appointment of a special Task Committee 
to work out the details of the WPB “V-E” day plan 
and this committee has completed the first phase of its 
operation. A draft has been developed and is being dis- 
tributed to other Government agencies and to WPB 
industry division for comment and suggestions. It is 
subject to change and should not be considered final, 
the chairman stated. 

The Task Committee has been operating under a 
specific directive of the full War Production Board, 
which on September 5, 1944, unanimously adopted a 
“V-E” day policy that included the following basic 
principles : 

1. WPB to remove controls over materials imme- 
diately upon the defeat of Germany except those con- 
trols that are absolutely necessary to assure the reduced 
measure of war production necessary to beat Japan. 
This means that all manufacturers can use for any 
civilian production any plant and any materials that are 
not needed for war production. 

2. The War Production Board, in cooperation with 
other Government agencies, to do everything within its 
power to assist and encourage industry in resuming 
civilian production and maintaining employment through 
the know-how of its industry divisions and industry 
and labor advisory committees. : 

3. The board to maintain its organization and pow- 
ers so as not to relinquish authority until it is certain 
that the war prodiction program is adequate for vic- 
tory over Japan. 

To carry out this mandate, the Task Committee made 
the following proposals : 

1. Replacement of the present preference rating struc- 
ture by a single, fully extendable, MM rating band, re- 
served almost exclusively for direct military require- 
ments, including military lend lease. 

2. Continuation of the AAA preference rating, which 
will be used as at present to break military production 
bottlenecks, but also for civilian emergencies of a seri- 
ous nature. This rating is tantamount to a motorcycle 
escort through traffic. 

3. Authorization on “V-E” day for steel, copper and 
aluminum mills and warehouses to accept orders and 
make deliveries of these materials without CMP “tick- 
ets”, and complete elimination of the Controlled Mate- 
rials Plan as soon as practicable thereafter. However, 
orders placed prior to “V-E” day for CMP materials 
should retain preferred status for a limited period. 

4. A transition to the new priorities policy that will 
combine a minimum of paper work and reshuffling of 
production schedules with necessary protection of mili- 
tary procurement and the earliest possible achievement 
of free action in the civilian economy. 

5. Revocation on “V-E” day of the great bulk of con- 
servation, limitation, and other WPB orders and regu- 
lations ; retention of orders in simplified form only where 
clearly necessary to protect military procurement or 
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by deserve 


a Gt lard) 


C seransy, every good electrical appliance 
deserves the highest quality cord because a 
product is no strgnger than its weakest part. 
Many leading manufacturers selected G-E Cords 
because they are so rugged. As a result, busy 
home-makers are enjoying their dependable and 
efficient electrical servants today when cord 
failures might mean serious inconvenience. 


Here are only three of the many reasons why 
G-E Cords are dependable and durable. First, 
the cor.tacts of G-E Plugs are molded in the 
rubber and not merely held by friction. 
Secondly, lead wires with full insulation are 
molded in rubber protecting connections against 
strain and rough usage. Thirdly, the plug is 
molded to the cord— not simply attached. 


After victory we'll be ready to supply you with 
new and improved G-E Cords having even 
greater durability and more colorful and bril- 
liant finishes. For further information write to 
Section Q1143-12, Appliance and Merchandise 
Dept., General Electric Co., Bridgeport, Conn. 


Hear the General Electric radio programs: 
“The G-E All Girl Orchestra'’ Sunday 10 P.M. 
‘ x J EWT, NBC. “The World Today’ news every 
; ’ é weekday 6:45 P.M. EWT, CBS. 
BUY WAR BONDS 


GENERAL ce) ELECTRIC AND KEEP THEM 
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CARBON 
PRODUCTS 


A Dependable Source of Supply 
for ALL of your Carbon needs... 


As basic manufacturers, we can 
supply ai// types and grades of 
carbon; we can mold, cut or 
machine this carbon to any prac- 
tical size or shape; and we can 
adapt it; generally, for any use 
to which carbon can be put. 


HELPFUL ENGINEERING 
AND DELIVERY SERVICE 


Standard sizes and grades of motor and generator 
brushes, contacts, welding electrodes, arc light carbons, 
etc., are carried in stock. 


The trademark “BBB” identifies carbon products of our 
manufacture; the symbol of a complete carbon service. 


Write us about your needs 


Becker Brothers Vay Co. 


eo ae § | 


FOLDING DOUBLE CUPPED 


* WASHER LUGS x 


A SIZE and TYPE for every need! 


. * WRITE FOR BULLETIN 8&-D * 
BiG: S00 1cb 8 ae aes Bb be a Oe 


CINCINNATI, OHIO 
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minimum civilian requirements basically essential to the 
effective functioning of the economy and progressive 
revocation of remaining orders as quickly as feasible. 
6. Maintenance of a full kit of tools to deal with 
emergencies. The committee recognizes that military 
cutbacks will necessarily be uneven in their impacts, 
producing extremely heavy reductions in demand for 


| some materials and products and virtually no change 
| in others. So long as this is the case, WPB must retain 
| some allocation and scheduling controls and must main- 
| tain its contingent authority to minimize the conse- 
| quences of acute shortages when they develop. To do 
| this, WPB must maintain an effective organization, in- 


cluding a competent field staff, a compact group of in- 
dustry divisions staffed by men with industrial know- 
how, and continuing contact with business and labor 


| through the operation of industry and labor advisory 


committees. 
7. Maintenance of sufficient reporting of information 
to afford at all times a clear understanding of the indus- 


| trial picture and to permit immediate and intelligent 
| remedial action where indicated. 


However, according to the report; there should be 


| no spoon feeding of the economy. No attempt should 
| be made to curtail individual initiative in the search for 
| and purchase of materials and components that will 


remain in short supply for only a brief period. No 


| action should be taken that might hamper private enter- 


prise or ingenuity, either by restricting members of an 
industry to historical pattern of business or by pre- 


| venting entry of newcomers. Except for military re- 


quirements, which must be protected at any cost until 
victory over Japan is secured, it is expected that essen- 
tial needs will by and large be met without Government 
control, either restrictive or supporting. 

Mr. Krug stated that a lot of persons know parts of 
the detail but nobody, not even the chairman of the Task 
Committee, knows all of it and won’t until the final 
draft is finished and signed. Therefore, industry, labor 
and the press might do well to take with a grain of 
salt any statements about what the draft does or does 
not contain, Mr. Krug indicated. He continued, the 
basic principles are well known and have been stated 
often. The details of how we are to carry out those 
principles are still in process of development. 


ADJUSTABLE SPEEDS 


(Continued from p. 111) 


performed by electro-magnets and part by other 
means. 
Full-magnetic—which have all of their basic func- 
tions performed by electro-magnets. 
By basic functions are usually meant acceleration, 
retardation, line closing, reversing, as well as speed 


| adjustment, etc. 


In the control of a shunt- or compound-wound motor, 
the function of starting is performed by a resistance 
starter which, at the start, introduces a bank of re- 
sistance into the armature circuit and the different steps 
of resistance are then successively cut out until normal 
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To the designer and manufacturer of electrical 
products this plastic development story should 
prove of unusual interest because it is indica- 
tive of the tremendous progress which the 
electrical manufacturing industry is making 
through the intelligent application of plastics. 


T fulfill the need for devices which 
could stand temporary overloads and 
which could be put immediately back 
into operation, reclosing the circuit 
without replacing any parts, the Trum- 
bull Electric Manufacturing Company 
has produced a line of circuit breakers 
for light and power distribution boards, 
switchboards, and various types of in- 
dustrial control. 


The development of the ATA Circuit 
Breakers for Trumbull, as is the case in 
the successful development of all plas- 
tics products, centered around (1) the 
product designer,(2) the custom molder, 
and (3)the manufacturer of plastic mold- 
ing compounds. 


In this particular instance, the problem 
faced was unusually difficult because 
of the complex nature of the construc- 
tion and the stringent requirements for 
electrical resistance and ruggedness in 
the material used. 


As the first basic step, a mold design 
was worked out, so ingenious that the 
circuit breaker case comes from its 
mold (compression molded by the 
Watertown Manufacturing Company) 
as a finished product, smooth and ready 
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THE TRUMBULL TYPE 
ATA CIRCUIT BREAKER 


« - - another interesting plastic developm 






























for assembly of internal mechanisms. 
Metal inserts, holes, sections, ribs, and 
cut-outs are molded-in, simplifying con- 
struction to an amazing degree. 


Next came the careful selection of a 
plastic molding compound. For this 
purpose, a Durez phenolic compound 
was chosen because, in addition to 
possessing exceptional electrical prop- 


erties, its versatility extended to other ° 


needed qualities such as impact strength, 
moisture resistance and moldability. A 
plastic that fits the job 


The unusual versatility of the more 
than 300 Durez phenolic molding com- 
pounds has made their use practically 
universal throughout industry. As a re- 
sult of this usage Durez laboratory 
technicians have gained a wealth of 


PLASTICS THAT FIT THE JOB 


xperience which embraces practically 
every field of endeavor. 


Add to this extensive background the 
most modern methods of research and 
you can readily appreciate the value 
which their assistance has to the pro- 
duct designer and custom molder. 

You may be assured of the utmost co- 
operation of the Durez staff, at any 
time, in helping your product designer 
and custom molder work out any ma- 
terials problem which you may have. 
Durez Plastics & Chemicals, Inc., 611 
Walck Road, North Tonawanda, N.Y. 

























e CLEAN CUTTING 
@ PRECISION STRIPPING 
e FAST WORKING 


e@ EASY OPERATING 


The Wenco S-15 Simplex wire stripper employs a unique 
patented oscillating blade principle assuring a complete 
and clean job of stripping insulation. ; 

This stripper will accommodate wire up to 7/16 diam- 
eter stripping insulation without scratching, marring or 
damaging wires in any way by a simple quick withdrawal 
of the wire through the blades. 

It is indispensable for stripping parallel wire, heater 
cord and outer jacket on service cord. 

The Model S-15 is the simplest operating production 
wire stripper on the market. 

Send sample wires and have your stripping problems 
engineered by Wenco. 

Ask for your copy of new bulletin. 


Write for Dealership Plan. 


WENCO MANUFACTURING CO. 


SIMTLEX WISE STRIPPERS AND CUTTiae 
TOOLS © DIES © STAMPINGS © SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 
| ee ep in ec ERAN AE IER Sn ta ie 


} DIRECT DRIVE. Lower cost, because 

fewer ports (no intermediate speed- 
changing device). Power is closer to where 
it is needed. Use less space. Streamline 
your machine design. 


SPEED CONTROL CONVENIENCE 
WITHOUT LIMITATIONS. Place 
speed-changer and start-stop button at 
any convenient point to which ao wire can 
be run. Control always within easy reach. 


wit -C. POWER 
ALINE 3 OPERATES ON A-C. POWER. 


SPEED 4 QUICK STOPPING. 
CONTROL 

aa 5 SMOOTH, FAST ACCELERATION. 
6 REVERSING. 
7 SPEED-SETTING. 


8 SLOW FOR THREADING ond 
INCHING. 


Get Reliance Bulletin 311 for details — and 
ether advantages. 


RELIANCE ELECTRIC & ENGINEERING CO. 


1088 IVANHOE ROAD ba CLEVELAND, OHIO 








speed is attained. After reaching this point, a separate 
set of resistance is introduced into the field circuit to 
secure the desired high speed. These two functions 
may be performed by the use of a separate starter and 
regulator but most frequently the elements for perform- 
ing both functions are integrated in a single unit. In 
such a controller, after the operating lever has beer 
moved to full-speed starting position, it may be further 
moved to cut successive steps of resistance into the 
field circuit. Or, a separate lever may be used for 
starting by a clockwise movement and a counterclock- 
wise movement of a secondary lever introduces the re- 
sistance into the field. In either case, the starting and 
control functions must be so interlocked that the motor, 
having once been stopped, cannot again be started 
until all extraneous resistance has been removed from 
the field circuit and the motor restarted on “full field.” 
For “heavy” duty, such as crane operation, and for 
lighter duty where the mounting and operation is more 


NDER VOLTAGE 
DEVICE 


SERIES COMMUT. 
FIELD FIELD ARMATURE 
(IF USED) 


OR speed control of a shunt wound dc. 
motor through combined armature and 
field resistance. 


conveniently arranged, the controller may be in the 
form of.a drum which is arranged to perform the func- 
tions of both starting and control, whether armature, 
field or both, by the movement of a handle which initi- 
ates both starting and speed regulating as above out- 
lined for the lever type controllers. 

Variable-voltage control is another method by 
which armature current may be adjusted and the speed 
of the motor thereby controlled. A much employed 
method of such adjustment is by the use of a motor- 
generator from which current of any desired voltage 
may be obtained. The motor of such a set may be 
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Tz i. 


Designed to replace unwieldy storage batteries normally 
used for this purpose, this light-weight Federal power 
supp'y converts 115-volt alternating current into a closely- 
regulated, filtered direct current for the accurate testing 
of electrical instruments and other aircraft accessories. 


This is only one of the many types of all-purpose power 
supply units powered by Federal Selenium Rectifiers 
... another example of Federal design and manufacturing 
leadership ... and another good reason why you 
should consult Federal first. 


Federal Telephone and Radio Corporation 


Newark 1, N. J. 
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| designed for either dc. or ac., and this is directly con- 
| nected to a dc. generator employed to produce the 
Let Waterbury make current upon which the product-driving motor is oper- 
_ated. The output voltage of this generator may be 
your Small Metal e arts adjusted uniformly by control of its field strength and, 
_ as this voltage is applied to the armature of the product- 

Waterbury Companies can produce the operating motor, its speed is accurately controlled. Thus 

small metal parts you need and give @ wide range of speed may be obtained and any wide 
intervals between speed steps is avoided. 

While the foregoing is the basic principle of adjust- 
able-voltage control there are numerous variations of 
has specialized in this work for years—| arrangement and connections suited to the individual 
Eyelets, Ferrules, Terminals, and sim-| (rive and to the manufacturer’s ideas. Thus, at least 

one design employs a series wound motor and generator 
while, for such drives as reciprocating planers, a spe- 
cial rotary regulating generator is used. 

For reversing service, the generator fields are reversi- 
ble, thus requiring smaller reversing switch and control 
wires than would be necessitated if the main leads to 
the product-driving motor were reversed. 

Control of this type, operating upon the principle of 
voltage variation, and originally applied to the control 

| of the motors by which the gun turrets of battleships 
were rotated, is now employed wherever a wide speed 


you prompt, dependable _ service. 
Waterbury’s Metal Sundries Division 


ilar parts. 


FORWARD 123----20 
REVERSE 20----321 


oe 


ur y | BLOW-OUT BRAKING 
Metal Sundries 


SHUNT FIELD SERIES FIELD 


(IF USED) .« 
a IF PROTECTIVE PANEL IS NOT USED TO — 


OMIT THIS CONNECTION 


Get in touch with Waterbury for the HESE connections are for a dc. machine 


small metal parts needed in your . tool motor with drum controller. In- 
manufacturing. Find out whether or y | cluded _ starting, field and braking “" 
sistance, and a blow-out coil. 
not we can supply you from our stock 
without waiting to have it made on range is required with fine and stepless adjustments. 
order. When specia! parts are needed, | =~ |For this reason, variable-voltage control is used on 
. applications such as planers, skip hoists, electric shovels. 
and machine tools. 

Compound-wound motors combine the features of 
e both the shunt and the series machines, and may be 
controlled in speed by the methods outlined for each 
_type of motor but such control is subject to certain 
_ limitations which should be considered before either 
WATERBURY COMPANIES, INC. ' type of control is selected so that the proper performance 

characteristics will result. 
If an undue amount of resistance is introduced into 


get our quotation first. 


Formerly Waterbury Button Co Est. 1812 
vases. «£ WATERBURY CONNECTICUT 
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HEINEMANN 
MAGNETIC 


CIRCUIT BREAKERS 


The closest attention to detail goes into the 
manufacture of every HEINEMANN CIRCUIT 
BREAKER. The use of the finest equipment that 
can ke had, coupled with individual skill and 
constant supervision, is the secret of their quality. 


Send For Catalog Showing Complete Line and Engineering Data 


HEINEMANN CIRCUIT BREAKER CoO. 


Subsidiary of Heinemann Electric Co., Est. 1888 
99 PLUM STREET TRENTON, N. J. 
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MICROMETER |” 
FOR SALE 


The Cold Metal Products Company 
has proved that it can supply ... con- 
sistently ... unvaryingly . . . light gauge 
precision cold rolled strip steel of re- 
quired physical characteristics in any 
temper and a variety of finishes. You 
can be confident in your purchasing .. . 
as hundreds of others ... that CMP 
gauges, widths, and physicals always 
run true to specification. And while we 
consider it no reflection on our product 
to have shipments tested, we feel sure 
that sooner or later you will grant that 
such examinations are simply routine. 


CMP Precision makes manufactur- 
ing processes easy to control, protects 
dies and intricate machinery, and guar- 
antees to your consumers a uniform 
product. 


THE COLD METAL 
PRODUCTS COMPANY 


Subsidiary of the Cold Metal Process Co. 


YOUNGSTOWN, OHIO 


GIVES MAXIMUM PRODUCTION PER TON 











the field circuit of a compound-wound motor, the re- 
sult will be a. corresponding decrease in the torque 
which will defeat the purpose for which a compound 
winding is used, that is, the motor will approach the 
characteristics of a series-wound machine and will lose 
the advantage of close speed regulation. The practical 
limitations of compound-wound motor speed control 
are about 25 per cent speed reduction by armature 
regulation and not over 100 per cent speed increase by 
field weakening, 

In practically all standard compound-wound ma- 
chines, the series and the shunt fields are so wound that 


3 PHASE LINE 


ROTARY SPEED 


REGULATOR +e 


Essentials of a basic adjustable voltage system. 


an increase in the strength of current flowing through 
the series field tends to increase the field strength and 
consequently causes the motor to drop off in speed. 
This is known as cumulative compounding and has the 
advantage of giving the motor increased starting torque 
with heavy loads. In a few applications, however, it, is 
desired that the speed shall be constant under all con- 
ditions of torque and in such a case the series field is 
connected to “buck” the shunt field, thus weakening 
the field strength and increasing the speed at the same 
time that the series current tends to strengthen the 
field and cause the speed to fall. The two windings 
may be so proportioned that the speed will be practically 
constant at all loads. This is termed differential com- 
pounding. 

A magnetic form of speed adjustment is achieved by 
the use of an eddy current clutch. In such a control, 
a standard squirrel-cage motor carries a drum which 
revolves at motor speed on an independent main shaft 
while a second shaft, the product-driving shaft, is 
aligned with it but mechanically disconnected there- 
from. On this secondary shaft is a magnetic clutch 
which is excited from a de. circuit. When the clutc!: 
is fully energized, it runs at the same speed as the 
motor shaft but any reducfion in the amount of excita- 
tion to which it is subjected is reflected in the drive 
by a reduction in the speed of the shaft by which the 
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ADVANTAGES 


1 High dielectric strength 


2 ... especially in high humidity 


3 Low current leakage 
4 Easy to work in tight spots 
5 High resistance to abrasion 


6 Noncorrosive 


7 less space required for same 
insulation efficiency 


DOBAR IMPROVES YOUR 
FACTOR OF SAFETY 
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Dobar provides 296% higher dielectric strength (at 
85% R.H. and 85° F.) than standard insulation paper. 
Wherever moisture is ‘encountered, Dobar gives that extra 
margin of safety. 

It’s easy to work, too. The smooth film surface allows it to 
slip quickly into tight places—and its flexibility prevents 
surface breaks or fractures. Roll it, bend it or crease it, you 
won’t affect its dielectric strength. 

This same surface that resists water also guards against 
the dangers of heat, weak acids, solvents, salt water and 
mineral oil. If the varnish doesn’t completely reach all 
surfaces, the continuous Dobar film does the job. 

We'd like to have you test Dobar on your own work. 


Ask us for samples. 





STAR PORCELAIN 


Should Be 
in YOUR 
Post-War 


Picture ! 


Thermolain, Lavolain, Humidolain, Vitrolain, Nu-Blac and Com- 
mercial White—all made at the STAR Plant—are products with 
which you should be familiar. There are many advantages peculiar 
to each type. Why not let us send you further information about 
the Characteristics of STAR PORCELAIN? Write for Bulletin. 


THE STAR PORCELAIN CO. 


41 Muirhead Ave., Trenton, N. J. 


MANUFACTURERS 
of TRANSFORMERS 


TAT TTST 


RICK STREET 2 NEW YORK 1 a 


( EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N.Y., CABLES: “ARLAB™ 


product is driven. Since there is no mechanical con- 
tact between the driving and the driven elements of the 
clutch, there is no clutch wear and indefinitely long 
service life may be expected. 


FOR AC. DRIVING UNITS 


PEED of an ac. motor depends upon the number 
of poles with which the motor is supplied and upon 


| the frequency of the current upon which it is operated. 
| The speed is not, however, dependent upon the voltage 


of the current as with the dc. motor. Since poles may 


| be shorted out and rendered ineffective, in which case 
| the speed of the motor will be changed, it is upon 
_ this method that the most commonly used speed ad- 
| justment depends. This form of speed adjustment is 


known as pole grouping. In the following consideration 
of the subject, the “number of poles” refers at all times 
to effective poles and the speeds here given are syn- 


_ chronous speeds from which small ‘variations will exist, 
| depending upon the type of motor, If a motor has N 
poles its speed will be as given by the basic formula: 


R Frequency of the supply current 120 
re Number of effective poles 

Since the standard of frequency in the United States 
is almost wholly 60 cycle, this formula may be sim- 
plified for ready use by: 

7200 

Number of poles 

The principle of speed adjustment of squirrel cage 
motors is based on a regrouping of the stator windings 


Rpm. = 


| so as to render a part only of the poles effective. In 
| this, two methods may be employed, known respectively 
| as consequent pole grouping and separate pole winding. 
| In the former, a single set of windings is employed and 
| the connections to the control switch are such that all 
| or half of the poles are effective. This results in a 
| two-speed motor having speeds in the ratio of two to 
| one. When separate windings are involved, each wind- 


ing is designed for a different speed, so that a four- 


| winding machine may have speeds in the nature of 


1800/1200/900/600, or 1200/900/600/450. Usually, 


| standard multispeed motors do not go to speeds below 
| 450 rpm. Some of the manufacturers list three-speed 


motors but these are actually four-speed machines hav- 


ing but three of the available speeds employed. 


Multispeed squirrel cage motors are available to 


provide constant horsepower, constant torque and vari- 
| able torque as may be dictated by the requirements of 
| the products which they are to drive. In making a 


selection of a motor for a particular drive, it should be 
borne in mind that the constant horsepower machines 
require the largest frames while those designed for con- 
stant torque and variable torque are respectively built 


| in smaller frames for corresponding horsepower rat- 
| ings. The cost will of course depend upon the size of 
| the frame. 


For the duration, or until conditions are changed, the 
use of two-winding motors is not approved by the War 
Production Board, but they will again be available at 
the expiration of the present emergency. 

As illustration of the relative outputs of the multi- 
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AMUPEDENOL 


@Amphenol offers highly developed ability to 

design and produce electrical components of 

the most critically engineered type. This skill is 

based on many years of experience in radio since 

its pioneering stages—now deepened and strength- 

ened by the extreme demands of war production. 

Fortunately Amphenol’s great capacity is 

, available at a time when the whole science of 

or } nh 7 Electronics is coming into its own. Amphenol is 

A Tt ready to play as big a part in its own phase of the 

: Electronic Industry, as Electronics will play in 
the post-war world. 





ERICAN PHENOLIC CORPORATION «© Chicago 50, Illinois Connectors — AN. British, UH. F. «Fittings 


Cable 


In Canada « AMPHENOL LIMITED « Toronto Radio Parts ng anit for Industry 
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HUNTER 
Electro-GOPYIST 


REPRODUCES IN SECONDS “ANYTHING 
WRITTEN, d 


® No more proof-reading of copies. No 
need to check tracings. The Electro-Copy- 
ist can’t make a mistake. 


Copies direct from pencil sketches, clearer 
than the original. 


® Makes hand-tracings unnecessary. 


Reproduces perfectly from preliminary 
sketches or from loaned blueprints. 


No lens, no dark-room, no focussing. Your 
office boy can operate it. 


Copies are size-for-size, change-proof, 


smudge-proof. 
® Prints on paper, vellum or linen. 


® Copies legally acceptable. 
Only Hunter Electro-Copyist bas a range 
of models to meet every copying need, 
from office portables to units specially 
designed for the aircraft industry that 
handle work up to 48" x 168", or dozens 
of conventional size originals at once. 


GET ALL THE ‘FACTS 


about the modern way 
to reproduce 


See your local distribu- 


tor, or ask for our free 
illustrated booklet. 


HUNTER ELECTRO COPYIST INC. 


430 S. WARREN STREET, SYRACUSE, N. Y. 








speed motors at the various types of torque, consider a 
motor having a nominal rating of 10 hp. 


HORSEPOWER AT SPECIFIC RPM. 


| 450 


Characteristic Rpm. | 1800 | 1200 900 | 600 


10 10 10 
1@ | 10 10 
ss 7. Ba 
6% 5 3% 
ae 7% 5 
Variable Torque 10 | 4.4 | 2% 1.1 
4 | 10 | 5.6 2% 
The above ratings are for open type motors 
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Constant Torque 10 





The speed of wound-rotor motors may be con- 
trolled by the use of a separate resistance which, by 
use of a controller, usually of the drum type, is intro- 
duced into the rotor, or secondary winding. On the 
first step of control the rotor winding has a high re- 
sistance and consequently a slow speed and low start- 
ing current. As the steps of resistance are successively 
cut out of the rotor circuit, the speed increases until, 
as the last step of resistance is removed, the motor as- 
sumes the characteristics of a squirrel-cage machine and 
operates in a manner similar to the operation of that 
type of motor. 

In a general way, the wound-rotor motor with sec- 
ondary resistance control is very similar in its operation 
to a de. series motor and is employed for much the same 
type of applications. With a large amount of resistance 
in the rotor circuit, the speed regulation is poor and the 
speed fluctuates with the load. Therefore, with very 
light loads but little speed, reduction is obtainable even 
with excessive resistance.. When used in connection 
with machines,.fans, pumps, etc., this type of control is 
not very satisfactory for obtaining speed reductions 
greater than 50 per cent above full load speed and it 
is seldom employed for speed control beyond this point 
for this reason. 

Wound-rotor motors are employed mainly at specifi- 
cation points requiring considerable starting torque to 
overcome friction and for accelerating heavy loads such 
as controlling the operation of hoists, cranes, and ma- 
chines having a heavy flywheel effect or inertia. 

A type of adjustable-speed, polyphase motor that may 
be used for a variety of applications is known as the 
brush-shifting type which is provided with a rotor 
having two windings placed in the same slots. The 
inner winding is connected to collector rings to which 
the power is applied. The other or adjusting winding 
of the rotor is connected to commutator brushes simi- 
larly to a de. motor. The stator has a single winding 
constructed like that of the induction motor except 
that the phases are electrically independent and both 
ends of each phase are brought out and connected to 
commutator brushes.* 

In operation, this motor may be compared to the 
wound-rotor motor, having its primary winding in the 
rotor and its secondary in the stator. The motor is 
provided with two brush yokes which may be shifted 


* For winding diagram of this type of motor see, “Dual-Rated 
Motors Permit Output Choice,” August 1944. ; 
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PHOTO COURTESY ELECTRO-VOICE MICROPHONES 


Out ofa wide range of tough molding assignments relating to war 
work, the little earphone of this Signal Corps outfit was one that required 
more than usual study by the Imperial Molded Products engineering 
department. 


This molding job was a very delicate one as it was necessary to hold 
the diaphragm position within + or — .001 inch. The molding was 
further complicated by undercuts and the use of side cores. Very fine 
threads—40 to the inch—had to be molded on the body and cover. 


The successful solution of this earphone molding’ job on a practical 
commercial basis is one more indication of the technical service that is 
available to you through the Imperial Molded organization. If you require 
a molding service organized to handle tough assignments, as well as the 
ordinary run of molding work, we shall be pleased to work with you— 
subject, of course, to present day limitations imposed by war work. 


IMPERIAL MOLDED PRODUCTS CORP., 2921 W. Harrison St., Chicago 12, Ill. 
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@ The plastic parts for the ear- 
phone shown here in actual 
size were produced for the Sig- 
nal Corps under a sub-contract. 
This earphone was purposely 
made extremely small so that a 
gas mask can readily be used 
over it. 

The new earphone actually 
gives better reception than the 
older types. It carries all the 
vibrations to the ear and ex- 
cludes outside noise to a large 
extent, because it fits right into 
the ear. 


BULLETIN K-200 will give you 
many interesting details abour 
Imperial Custom Plastic Molding. 


Your request will bring a copy. 





PERMANENT MOLD 


DIE CASTING 


A Forthright Statement 


to Industry on Facilities 


and Availability of 
ALUMINUM and ZINC 


CASTINGS 


With the release, with but a few restrictions, of an 


abundance of aluminum and zinc for civilian use . 
the time for definite planning, for quick conversion, 
is near at hand. 

Monarch offers to the manufacturer visioning the 
first steps toward normalcy, facilities second to none 
in the making of aluminum and zinc castings. 

31 years’ experience in aluminum castings includ- 
ing permanent mold, high pressure die and sand cast- 
ings . . . 300;000 square feet of floor space . . . the 
newest type furnaces . . . latest developments in heat 
controls .. . the most modern material handling equip- 
ment and assembly lines ...a complete testing labo- 
. hundreds of thoroughly 


. these are available to you in 


ratory, including X-Ray . . 
skilled craftsmen . . 
meeting your production requirements. 

High pressure die castings from zinc alloys are also 
available. 
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MONARCH ALUMINUM MFG. COMPANY - CLEVELAND 2, OHIO 








in such a way as to vary the voltage in the secondan 
winding. One end of each phase of the stator windin; 
is connected to one brush yoke and the opposite end to 
brushes on the other yoke. When the brushes of eacl: 
phase are on corresponding commutator segments the 
adjusting winding is idle, the secondary winding is 
short-circuited and the motor runs at a speed corre- 
sponding to the number of poles and the frequency of 


RESISTANCE 


NO RESISTANCE 
IN SECONDARY 
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10 20 30 HO 50 60 70 80 90 100 
PER CENT SYNCHRONOUS SPEED 


YPICAL speed-torque curve for a 
wound-rotor motor with five points of 
control resistance. 
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the supply current. As the brushes are moved apart, 
the secondary winding functions to cause the motor 
speed to change. Movmg the handwheel which con- 
trols the brushes in one direction raises the speed and 
moving it in the other direction reduces the speed. This 
provides for operation both above and below the normal 
synchronous speed. 

This motor is always started with the brushes in the 
low speed position at which point the starting current 
is 125 to 175 per cent of full-load current at maximum 
speed. The maximum torque varies from 200 per cent 
on the smallest sizes to 160 per cent on the largest. In 
high-speed position of the brushes, the maximum torque 
is at least 250 per cent of full-load torque on all sizes 
of motors. 

This type of motor operates with the characteristics 
of a shunt-wound, dc. machine delivering practically 
constant horsepower which suits it for application to 
printing presses, boiler feed pumps, reciprocating pumps 
and textile machinery. Changes in speed are made by 
handwheel or by remote control of a pilot motor, as is 
expedient. 

A mechanical method of speed adjustment, for use 
with a constant-speed motor, either dc. or ac., is..ob- 
tained sby the use of a geared motor in which, insead 
of a single gear-reductién, has incorporated into the 
head a nest of change gears much the same as in 
a single gear-reduction motor. The modification is 
that these gears are all carried on a countershaft to 
which they are keyed and are permanently in mesh 
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HOW THIN ALUMINUM TUBING 
IMPROVES HEAT TRANSFER UNITS 


ELLIPTICAL 
RADIATOR 


CIRCULAR RADIATOR 


RECTANGULAR RADIATOR 


..eand how Clifford’s aluminum 
brazing makes it possible 


Today, several famous types of planes of the 
USAAF are flying higher, farther and faster be- 
cause of the Clifford Feather-Weight Oil Cooler 
and Coolant Radiators pictured on this page. Their 
all-aluminum structure saves % the weight of their 
copper predecessors and throws in longer life as 
an extra dividend. 


When heat transfer units call for lighter weight 
and more “guts”, men who know specify Hydron 
seamless aluminum tubing... bonded intimately 
to header plates... by all-aluminum alloy... 


OIL COOLER 


brazed by Clifford’s exclusive patented method. 


For, Clifford Feather-Weight Heat Transfer Units 
provide, for the first time, greater resistance to 
temperature, pressure and vibration in elliptical 
and oblong designs as well as in conventional 
circular cross-sections. 


Z@> CLIFFORD MANUFACTURING CO. 
SY 568 E. First Street, Boston 27, Massachusetts 


CLEFFORD Jeaumnum seazine 


@ HYDRAULICALLY FORMED 
BELLOWS 


OIL COOLERS AND 
COOLANT RADIATORS 


Save % the Weight ...same size 
and shape. 
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First with the Facts on 
HYDRON 





alley morors 


The Choice of | 


Leading 
Design 
Engineers 


... because BETTER MOTOR DESIGN | 


has been the consistent aim of Valley 
Electric Corporation engineers through- 
out the years. The Valley Ball-Bearing 
Electric Motor of today offers definite 
buyer-appeal in efficiency and economy 
to the purchasers of your equipment. 
That is why prominent design engineers 
are incorporating Valley Ball-Bearing 
Motors in their plans. 


Bali-Bearing Motors 


- 
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i 


4221 Forest Park Blivd., St. Louis (8) 
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oe caus metal stampings, 
» made to user's specifications 
| of to fit given conditions, are 
manufactured by Hubbard. 
They can be furnished in 
steel, brass, bronze, other 
metals and dlloys, and in.any 
quantity; heat treated and 
made up into spot welded 
= and tapped assemblies when 
required; also manufacturers 
of Springs, Spring Parts, and 
Wire Forms. Send your in- 
quiries and requests for 
further information to 


M. D. HUBBARD 
| SPRING COMPANY 


505 Central Avenue 
Pontiac, Mich. 
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with a set of pinions mounted on a quill shaft but free 
to turn except as selected. Inside of the quill is a 
spring clutch which, by the functioning of a lever, will 
cause any one of the pinions of the device to becoie 
locked thereto. 

This provides an adjustable output speed by the 
choice of the pinion which will impart to the output 
shaft the speed desired. This type of speed-changing | 
device may be used advantageously when the employ.’ 
ment of an adjustable-speed motor is not available,” 
There are various other mechanical transmissions for} 
obtaining adjustable speeds from normally constant 
speed sources.* 


BY ELECTRONIC WAYS 


NOTHER broadening method of speed adjust- 

ment is by the use of electronic devices. Many 
types of electronic tubes are available for this purpose but 
of primary importance is the hot-cathode, mercury-filled, 
vapor tube, or power tube, commercially known as the 
thyratron, which is used to control the unidirectional 
current flow and has large current-carrying capacity. 
This is employed for controlling motor speed by regu- 
lation of the armature voltage, or the field circuit by 
regulating the field strength. The smaller tubes pro- 
vide rectified de. for the motor fields. 

Electronic control accomplishes a smooth and rapid 
acceleration of motor speed to any present point, also 
dynamic braking and reversing when used in connec- 
tion with a control station. A potentiometer - type 
generator field regulator is used for adjustment of 
motor speed. There are available numerous modifica- 
tions of the basic system to provide a wide range of 
control as especially suited to particular product ap- 
plications, foremost among which are reciprocating 
planers, milling machines, conveyors, testing machin- 
ery, and a long list of other relatively heavy duty in- 
dustrial products. 


SHUT-DOWN PROTECTION 


OST arrangements of electronic controls hate 
overload protection to guard against motor burn- 
outs, and undervoltage protection so that, should the 
voltage dip or the power fail, the motor will stop. When 
this occurs, the system should be immediately inspected 
for, if the motor starts automatically, it will do so under 
full voltage and endanger the motor windings. With 
this protection, the operator must restart the motor 
and accelerate it to speed in the usual manner after the 
power has returned. 

Electronic control of a shunt-wound motor may be 
arranged for a speed reduction to at least %o base 
speed by armature voltage control and the motor fields 
can be weakened for a range of 3:1 above base speed 
if such speeds are within the electrical and mechanical 
limitations of the motor. The general arrangement 
provides for constant torque from base speed down to 
minimum and for constant horsepower from base speed 
up to maximum. 


* “Drive Units That Provide Adjustable Non-Motor Speeds,” 
February 1942. 
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For} just as champions are created through selective 
‘scientific breeding, so do Driver-Harris Engineers, by 
‘means of perfected melting, hot rolling and cold 
finishing processes and exclusive quality controls, 
succeed in producing the champion of all heat and 


oxidation resisting ailloys—NICHROME. 


Although there are several excellent Nickel Chine: 
mium combinations, there is only one NICHROME and 
it is made only by. Driver-Harris. 


So put the “stamp of quality” on your post-war 
products by assuring dependable performance and 
longer life with NICHROME and other D-H resist- 


ance alloys. 


*Trade Mark Reg. U.S. Pat, O#. 


Driver-Harris 


COMPANY 


HARRISON, 


NEW JERSEY 


BRANCHES: CHICAGO © DETROIT ® CLEVELAND © LOS ANGELES e SAN FRANCISCO e SEATTLE 
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AIR CONDITIONING 


(Continued from p. 116) 


homes have their characteristic odor, often largely in- 
fluenced by kitchen smells. Conventional treatment 
in the form of an adequate removal method is indicated 
here. There are other sources of odors, however, over 
which the householder has not much control ; such as the 
materials used in the construction of the building or the 
furnishings. The occupant gradually loses his aware- 
ness of these odors due to olfactory fatigue. The writer 
recalls a memorable experience with this phenomenon. 
During a construction project located in virgin hill 
country, a trip was made to some local caverns not 
large enough to engage public attention. Some few 
hours were spent exploring the passages large enough 
to allow access. 

The air was apparently good although there did not 
seem to be any perceptible circulation. Outside air did 
not enter to any great extent but theré was no con- 
tamination from visitors or animal habitation. The 
passages were almost all clean sandstone or other simi- 
lar materials. There were, therefore, practically no 
odors present, and the olfactory organs must have had 
a complete rest. For upon emerging into the outside 
world after a couple of hours the sensation which burst 
upon the writer was not one of light in comparison with 
the hand lanterns that had been used in the darkness of 
the caverns; nor was it the sound effect of nature after 
the dead silence of the caverns; it was the multitude, the 
individuality, and the strength of the smells from the 
adjacent fields and woodlands. They literally burst 
upon us and yet we had been unaware of them before 
entering the caverns. 

The lesson to be learned here is that we often harbor 
offensive odors in our homes without being conscious 
of them. Thorough air conditioning will usually go 
far toward eliminating them without further attention to 
the subject, but it may not be completely effective. The 
air treatment should contain suitable provision for this 
purpose, but it seems only logical to go a little further 
and suggest that it actually introduce odors which are 
pleasing and attractive. These can be appealing with- 
out being overpowering, and could be made available in 
considerable variety to suit various occasions, moods 
and the predilections of the users. 


RESEARCH AND DEVELOPMENT 


UITE evidently there are opportunities for fur- 

ther progress in the art. It is to be observed that 
much of what has been said regarding the various fea- 
tures of- air conditioning indicates that most of the 
mechanism for producing the desired results are 
now available. The two elements which are not com- 
plete are adequate controls and a thorough knowledge 
of the effects on the human machine. 

In the matter of temperature, the facilities and 
knowledge are perhaps substantially complete. Our 
knowledge of the effects of humidity is also probably 
sufficient for the purpose. Fully adequate controls are 
perhaps lacking. The urgent need here is a device 
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As copper is released for civilian use, 
many wiring projects will go forward. 


So it seems to be a good time to point 
out again that Rome Cable is a splendid 
source of supply for: . 


Bare and Tinned Copper Wire 
(in rounds, flats and squares) 


Bare and Tinned Strand Weatherproof Wire and Cable 
U.R.C., Slowburning 


Magnet Wire 
Cotton, Asbestos, Paper, Glass 


Rubber Covered Wires and Cables 
Building Wire—Braided and Lead Covered 
Power Cables— Single and Multiple Conductor 
Control Cables 
Service Entrance Cable 
Service Drop Cable 
Signal Wire — Single and Multiple Conductor 


Rubber Jacketed Cords and Cables 
Flexible Cords, Type S, SJ and SV and POSJ 
Portable Power Cable — Types W and G 
Mining Machine Cables 
Arc Welding Cable 
Motor Lead Cable 


Synthetic Insulated Wires and Cables — (Thermo Plastic) 
Rome Synthinol Type SN 
Rome Synthinol — Machine Tool and Control Wire 
Radio Wires—Cotton and Glass Braided 
Control Cables 


Miscellaneous é 
Aircraft Wire 
Fixture Wire 
Motor Lead Wires — Flexible and Extra Flexible 


Inquiries by mail, phone or wire will 
have immediate attention. 
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HEADQUARTERS 
for WIRE and CABLE 


*Copr. 1944 RCC 


“HERE’S A GOOD SOURCE 


OF SUPPLY,” 
says *ROMEY 


“All the materials that go into 
Rome cable products have to 
be good.” says Romey. “We 
have a heritage to protect... 
a long-recognized quality to 
maintain. We roll our own 
copper rods ... draw our own 
copper wire ...do our own 
stranding and insulating.” 











Whether for direct manual adjustment or for 


front-of-board control, Jagabi “Lubri-tact” 


Power Rheostats can be depended upon to 


do a real job where quality of construction," 


ruggedness, durability and maximum heat- 
dissipating qualities are required. Suitable 
for either d-c or a-c control in 4 sizes and 76 
ratings as high as 25 amps, 1.6 ohm and 
30,000 ohms, .1 amp. Available in screw- 
driven fine adjustment types, and with metal 
cages, multiple sliders and other modifica- 
tions. Write for Bulletin 1620-Q. 


James G. Biddle Co. 


ELECTRICAL AND SCIENTIFIC INSTRUMENTS 
1211-13 ARCH STREET PHILADELPHIA, PA. 





which will measure the relative humidity, compare it 
with the ideal requirements for the particular condi- 
tions of temperature, room use, and other factors pre- 
vailing at the moment; and apply corrective measures 
in the proper degree, without attention on the part oi 
an operator. This is a rather general description of 
the functional requirements, but a little consideration of 
humidity devices in common use will reveal some real 
technical problems if the terms of the general descrip- 
tion are to be met fairly and squarely. 


DUST NOT A PROBLEM 


UST elimination does not present many problems. 

Equipment now on the market is highly effective 

when not overloaded, and will not cause any unbalance 

if run when not needed. Some research may be required 

in special cases where unusual materials are encountered 

which require elimination. Ordinary home use will 
make this a rather rare occasion, however. 

The other features discussed above are the ones 
which really offer a rich field for the investigator and 
pioneer. Controls for the measurement and adjustment 
of oxygen and ozone content will challenge the in- 
ventor. It has already been pointed out that boiler 
operation and furnace performance have provided an 
opportunity for similar developments in the industrial 
field. There is no reason why human combustion, for 
which metabolism is only another name, cannot be as 
readily measured and provided for. Medical science 
should be given free scope in the problems involved, 
for the use of oxygen and ozone may introduce hazards 
to health. Thorough investigation should be made of 
the results of their constant use, the amount. of dosage 
desirable and beneficial, and whether the system be- 
comes dulled to their effects after continued use. Other 
scientific investigations are required to determine 
whether their presence in the necessary amounts will 
produce undesirable effects upon household articles, 
such as rapid fading of colored fabrics, accelerated aging 
of materials and the like. 

The safe dosages thus determined by medical and 
scientific investigation should be built into the equip- 
ment and the controls provided to govern its operation 
within those ranges. There is no reason, however, why 
human energies and productivity cannot safely be 
“pepped up” and extensive benefits be gained thereby, 
instead of smothering them in the close, stuffy and 
thoroughly devitalized air of the present domicile with 
which we are so familiar. 

Extensive investigation is also needed in the field of 
the germicidal lamp. We must know definitely just 
what germs, molds, and other harmful organisms are 
destroyed by the rays, and what wavelengths are effec- 
tive against each. 

We must likewise know what germs, etc. are not so 
destroyed so that we will*not depend upon the equip- 
ment in cases where it is not effective. We must also 
be thoroughly familiar with any possibly harmful ef- 
fects to humans exposed to these rays. 

The sad experiences of the early investigators and 
users of X-rays must not be repeated. Here again the 
effects on fabrics, colors and the like must be deter- 


ELECTRICAL MANUFACTURING 





CABOR-METAL-COST-SA VING 


EASY-FLO 


BRAZED CONSTRUCTION 


Right: NAVY 

SWITCH BOX 

COVER made with ; 

EASY-FLO wire pre- f 
placed at 12 joints ? 
me eS t2 War production placed a premium on speed with reliability 


naar ame. and on conservation of metals—which is exactly why EASY- 
similiar Sawee. FLO brazed construction has spread through the electrical 


and other industries in a swift running tide. 


Left: Steel HANGER 

BRACKET for small Scores of parts formerly cast, forged or turned from the 
went. used in air solid have been redesigned for EASY-FLO brazed construc- 
craft formerly cast, 7 

now mode of a tion, and scores of new parts have been designed from 
SASYPLD bees scratch to get the benefit of the substantial savings in 


time, labor, metals and cost that go with EASY-FLO brazed 
construction. A few typical examples are illustrated. 


It’s the ability of the low-temperature, free-flowing silver 
alloy EASY-FLO to make remarkably strong joints, fast, 
reliably and at low cost that is responsible for the un- 
Right: MARINE DECK qualified success of brazed construction—and assures its 
FITTING formerly an iti, - ‘ “ . 
aluminum casting, now 4 adoption on an ever widening scale in post-war manufacture. 
made of steel stampings [4 ‘ 


ond bross rings brazed 
with EASY-F FLO. 





It will pay to keep EASY-FLO brazed construction in mind 
when you design. And it will also pay to check parts 

now being cast, forged or turned from the solid for oppor- 
Se Re eae tunities of changing over to metal-labor-cost-saving EASY- 


by EASY-FLO brazing 3 FLO brazed construction. 
brass rings to steel 
stamping. Brazing time 
per cover, 60 seconds. 


vq BULLETIN 12-A will give you full EASY-FLO details. 
Write for your copy today. 


‘era 82 FULTON ST., NEW YORK 7, N. Y. 
‘% Bridgeport, Conn. + Chicago, Ill. + Los 
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Let Us 

Modernize 

Your 
Commutators 


The commutator you now are using may 
be just everything you could desire. But 
if you feel that in some small or large way 
it could be improved, the cost reduced, 
or performance enhanced, then you want 
to talk to us. 

We have improved commutators for many 


customers without increasing the cost 
figure. We have made just as good com- 
mutators for less when a cost reduction 
was desired. Our key men have been de- 
signing, building, and experimenting with 
commutators for over 30 years. They 
know how to produce what you want. 

We limit our production to any type or 
design between the diameter dimensions 
of 34” and 6". We have many tools and 
designs to place at your disposal and 
ample capacity for any quantity. Let us 
quote you on an up-to-date commutator. 


B&R MANUFACTURING CO. 
TOLEDO FACTORIES BLDG. 
TOLEDO 2, OHIO 








mined. The subject of elimination of offensive odc-s 
and the introduction of pleasing ones also presents sin i- 
lar problems for the investigator and the developme it 
artist to work out. 


FUTURE TRENDS UNCERTAIN 


ORMS which equipment will take will show consid- 
erable variety, but some predictions can safely be 
made. In new construction, both individual homes and 
multi-dwelling apartments, the major features will }e 
built-in on the central system basis, with local controls 
for individual needs and special conditions. The apart- 
ment dwelling offers a wide field. It is astonishing that 
so many so-called modern apartments have recently been 
built without any least apparent thought to air condi- 
tioning facilities. 

These advances will be featured presently and apart- 
ment house owners will be competing in offering the 
latest advances to the public. Package units will also 
be available containing many of the features to supple- 
ment those already provided, and suitable for local 
or temporary use. It is possible that the package form 
will be the commonest for many of the features, until 
they have been fully developed and correlated and until 
the reaction of the public to particular methods of de- 
velopment have been determined. 

Individual features in package form will also be a 
means of introducing them into old construction not 
suitable for remodeling. Eventually, however, complete 
systems, built-in and founded on the central system, 
will represent the basic form. In these systems, all 


elements should be sold under the responsibility of one 


manufacturer, and offered with a guarantee of respon- 
sible maintenance by thoroughly qualified repair and 
service crews. 


WM. C. DUNN, President, Ohio Crankshaft Co. (at 
the National Metal Congress )— 

“Industry’s amazing method of heat treating metals 
by means of high frequency electrical induction is cer- 
tain to experience even greater advancement during the 
next five years than it has during its first ten just past. 
Because of the speed and accuracy of this still youth- 
ful metallurgical tool, marked changes in long estab- 
lished metal working practices are bound to occur in 
the days ahead. 

“As the process was perfected only in 1933 it is 
still new in the true sense of the word even though war 
production has stepped up our volume tremendously. 
However, application and new uses are far from ex- 
hausted because we're just beginning to see what can 
be done by this revolutionary heating method and the 
potentialities for the future are many. 

“Striking evidence has already been presented of the 
use to which electrostatic and dielectric heating can be 
put. Using the ultra-high frequencies, one is now able 
to work within the non-metallic field treating woods, 
plastics and foods. Off to a good start, there is yet 
much to be accomplished in this particular frequency 
induction area.” 
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es, having exceptional 
ire well suited for 


lead wires. Physical and electrical properties 
are excellent. This tape has high dielectric st 
is not affected by acids, oils or grease, 


support combustion. 


® Complete test data 
available on request. 


® Agent in all principal cities. 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT e WOODBRIDGE, N. J 


THE PEAK OF QUALITY Other Vanterx pe) CY LTA AD 
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SMALL GEARS 


SPURS-HELICALS-BEVELS (traight & spiral) 
WORM GEARING - THREAD GRINDING 
" (14 to 96 D. P.) 


As manufacturers of high pre- 
cision small gears for numerous 
vital controls used in this highly 
mechanized war, we are literally 
‘swamped’. 

Therefore, under existing con- 
ditions, we are forced to min- 
further 
unless they have W.P.B. urgency 


support. 


imize commitments 


Gear Specialties 


oll a eM he 
Cen nome Waco oe 


2650 W. MEDILL AVE. “ Ph. HUM. 3482 


ENCLOSED GEARED-HEAD MOTORS 


S50 x.ft.m. to! revolution inT howrse 


Since their introduction 5 years ago, these motors 
have proved extremely satisfactory in service and 
have been applied successfully to such exacting jobs 

as locating telescopes, directing radio beams, for 
adnan controllers, and many other uses. Practically 
any gear ratio from 7.2/1 up to 1,098,632/1 can be 
furnished. F with either shaded-pole induc- 
tion or synchronous motor. Shaft is centrally located. 
Accurate, durable construction throughout. 


UAL ALE 
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DEFERRED DEMANDS FOR PRODUCTS 


Basing its estimates upon 1941 outputs of civilian pro- 
duction, the Office of Price Administration estimates 
the following deferred demands for consumer goods: 
Automobiles, 19,980,000; refrigerators, 10,500,000; 
washing machines, 6,042,000; vacuum cleaners, 6,351, 
000; electric irons, 16,755,000: toasters, 7,923,000; 
radios, 41,100,000; clocks and watches, 82,380,000; 
furnaces and heaters, 10,400,000 and stoves and ranges, 
14,010,000. 


ELECTROLUX AT 30 PER CENT 


Resuming production upon civilian products, the 
Electrolux Corp. is reported to be turning out 1942 
models at 30 per cent of its prewar production rate 
in accordance with a spot authorization by the War 
Production Board. 

Electrolux has a system of preferential postwar 
contracts for its vacuum cleaners, initiated early this 
year, which is bringing in orders at the rate of 40 per 
cent of prewar production. Prices have not been set. 


$127,000,000,000 AS 1947 INCOME 


Forecasting a possible net national income considerably 
below that of other estimators, economist Joseph Mayer 
of the Brookings Institution foresees a total of $127, 
000,000,000 in 1947. Other recent estimates have run 
as high as $240,000,000,000. Among those sponsoring 
the higher estimates were Under-Secretary of Com- 
merce Wayne C. Taylor and Beardsley Ruml, author 
of the pay-as-you-go tax idea. 

According to Dr. Mayer, 1947 will be the first set- 
tled postwar year and there will be no appreciable 
change in the general level of wages and prices as a 
volume of employment and production equal to 20 per 
cent of that of 1940 will be kept. Economist Mayer’s 
conclusions are based upon the following assumptions: 
no sharp boom or precipitous collapse following the 
war ; basic wage and salary rates of approximately the 
levels of 1943 with a 40 hr. work week; agricultural 
prices around so-called parity levels with volumes 
showing some decline; general level of industrial prices 
not substantially different from those of 1943; little 
change in investment income; drop of 20 per cent in 
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Acadan “BY 


Flexible at—100°F a8 pee 
many of the electrical 

ties of Polystyrene. I oa Ge 
numerous electrical applica- 
tions. Write for information on 
forms now available, and data 
on physical and electrical 
properties. 


Send for complete data giving 
soe sw properties of Acadia 

olystyrene, plus a table of 
specifications on its electrical 
properties. 
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- For any electrical application, Acadia 


Polystyrene is the outstanding plastic in 
the field. Combining highly desirable 
electrical properties, Acadia Polystyrene 
offers dielectric strength and power 
factor superior to any other commercial 
plastic, and:comparing favorably with 
mica and ceramics. 

Compression molded sheets of Acadia 
Polystyrene have properties superior to 
sheets fabricated by other methods — 
no shrinkage at normal temperatures 
— better heat resistance. 

Consider also these additional values: 
zero water absorption; relative freedom 
from adverse effects by acids, alkalies, 


alcohol, stack gases, weather, etc.; an 
excellent dielectric constant value, and 
high tensile strength of 3500 to 5000 
lbs. per sq. in. Add to these Acadia’s 
wide experience in the plastics field, and 
you have the reasons why Acadia Poly- 
styrene merits your investigation. 


Complete details are available on request—for quick ref- 

erence some of Polystyrene’s outstanding values are 

given here: 

Dielectric Constant 

Power Factor, 60 cycles 
a —— 


2.5 to 2.6 at ot Doapeoctes 10" 


Dielectric ont MATa TT 8 
Short red 500 to 700 

Step by Step ae to 600 

Volume Resistivity, ohms-cms to 10'9 

Heat Resistance F to 350° F 

Softening Point... 

Specific ravity.... 





eg . the earnings of self-employed and professional busines: 
R BETTER MACHINES AND APPLIANCES men and a continuance of undistributed and corporat« 
profits at about 1943 levels. 


For Hard Usage and Heavy Loads 
You are Safe When You Specify | TUE DEMAND WILL EXCEED OUTPUT 


After the fall of Germany, combined military and 
civilian demands for radio receiving tubes may be 60 
to 70 per cent above the present production rate of 
10;000,000 tubes a month. Manufacturers of radio tubes 
see manpower availabilities as the deciding factor in 
the question of whether such a demand can be met. 


DIAMOND DIES IN SHORTER TIME 


As the result of a research conducted over the last two 
years, the National Bureau of Standards has evolved 
a faster, less costly method for making diamond dies. 
The latter, essential in the production of the finely 
drawn wire used in electronic equipment and formerly 
produced by 100 hours of drilling, are now effected by 
means of an electric spark passing.from the end of a 
platinum needle while both diamond and needle are 
immersed in a chemical solution. The time necessary 
collapses from 100 hours to 1 hour. Some further re- 
search will be required before the method becomes a 
commercial availability but the major problems have 
been solved. 


TO PUT METALS TO WORK 


Cheerfully predicting the ready reconversion of various 


plants turning out steel, copper and aluminum virtually 
“overnight”, WPB operations vice chairman, Batchel- 
ler, indicated that the amount of steel available for 
civilian production within a year after V-E Day will 
be somewhat higher than in 1937. The probability is 


that the volume of aluminum and copper for civilian 


goods will be substantially greater than in 1937. Speci- 
fically, the vice chairman expects 41,000,000 product 


GRAPHITED BRONZE MEETINGS AHEAD 


. Nov. 13-14. Society of the Plastics Industry. 
Annual Fall Convention. New York, N. Y. C. S. Shoe- 
maker, chairman, Dow Chemical Co., Midland, Mich. 


Nov. 15-19. National Chemical Exposition. .Third 
biennial meeting. Chicago, II]. Marcus W. Hinson, mana- 


Write for descriptive bulletin on your business stationery. ger, 330 South Wells St. Chicago, Ill. 


Made by the manufacturers of COMPO, POWDIRON, 
and NIGRUM Bearings and Parts—all lubricant-retaining. 





Nov. 15-18. Society of Naval Architects and Ma- 
rine Engineers. Annual meeting. New York, N. Y. 





Back the Attack—Buy War Bonds 


Nov. 27-30. American Society of Mechanical Engi- 
neers. Annual meeting. New York, N. Y. Ernest Hart- 
ford, executive assistant secretary, 29 W. 39th St., New 


(Established 1883) , 
York 18, N. Y. 


1255 Book Building, Detroit 26, Mich. 
1901 Santa Fe Avenue, Los Angeles 2!, Cal. 


| E. 45th St. New York 17, N. Y. 
20) 12807 ele me waar ees 
: 


li ate Bound Brook Oil-Less Bearing Co. 
| 


Dec. 8. American Standards Association. Annual 
meeting. New York, N. Y. P. G. Agnew, secretary, 70 


Main Office and Plant, Bound Brook, N. J. | 
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THE “TAILORED” ROTOR IN 


2 MICROMOTORS 


LIKE fine engineering? 


Then check the construction of this 
patented Flush-Weld rotor. It’s ex- 
clusively a Redmond design, built 
into shaded pole AC Micromotors of 
a twentieth horsepower or less. 


It gives you tailored performance. Modifica- 
tions in electrical characteristics to suit your 
requirements are readily met by change of 
inductor resistance. 

Flush-Weld assures uniform conductivity in 
the circuit. Inductor slots are copper filled flush 
with rotor circumference, with preformed in- 


AG. Kedmond Company 


OWOSSO, MICHIGAN, U. S. A, 


Composite sketch of Redmond facilities 
with over 5 acres of floor area. 


Beis ime emmettes eg 


ductors fuse welded into position. 

Laminations are of low loss silicon electric 
steel, carefully machined to close tolerances 
and especially treated to prevent corrosion. 

This rotor is accurately balanced. And you 
won’t find it gumming up, for oil retainers 
return the lubricant to the bearings. 

Here’s tailored performance, fine balance, 
long life and quiet operation. Here’s quality... 
the kind you’Il surely want in your new products. 

Write today for complete details on all the 
outstanding features of the fine Redmond 


Micromotors. 
REDMOND 


TD 


a J 





Canon Gualtiy Corteol is am extra 


you get when you buy Cannon Connectors. 
It’s there. You can see it in better finish, better 
fit, die castings, ‘wherever possible, special al- 
loys for strength and lightness, fine machining. 

You recognize it in easier assembly. You 
realize it in longer satisfactory service. 

What is it worth? What does it cost to 
trace.a broken circuit only to find the cause 
in a faulty plug? What is it worth to know 
that motors, instruments and lights won't fail 
because a plug goes wrong? 

What's the price of a plane and the value 


of the lives of its passengers and crew? 


NEW SOLENOID BULLETIN 


New 24 page Solenoid Bulletin contains 
Cannon's complete line of Duect Curent 
Solenoids of 14 and 28 volts with a wide 
range in amperage and — ush and 

i ms Fully illustrated with drawings, 
photos and ample data on response char- 
acteristics. Request your fiee copy from 
Dept. A 118, Cannon Electric Develop- 
ment Company, 3209 Humboldc Sucet, 
Los Angeles 31, Califo: nua. 


\ Cannon Electric Development Co 
Yo Los Angeles 31 California 





tons of steel for civilian production as compared with 
38,500,000 product tons in 1937, copper potential of 
4,700,000,000 pounds compared with 3,500,000,00( 
pounds and aluminum at 1,000,000,000 pounds as com- 
pared with the prewar peak of 400,000,000 pounds 
Mr. Batcheller spoke at a press conference at whicl 
chairman Krug offered the supplemental observation 
that such figures applied to capacity and potentialitie. 
and did not indicate that such volumes would be use« 
in the manufacture of civilian goods. 


LABOR UNIONS AND POSTWAR 


Addressing a conference of the American Management 
Association recently, Professor William M. Leiserson 
of Johns Hopkins University and former chairman of 
the National Mediation Board declared that there 
was fear in organized labor of a concerted anti-union 
drive by the larger employers come postwar. Professor 
Leiserson reminded his hearers that after the last war. 
union membership was cut frem about 5,000,000 to 
3,000,000 and that unionism was relegated to the crafts 
where it traditionally existed. The speaker further in- 
dicated that in his opinion if opposition to the National 
Labor Relations Act continyed, there would be a 
regression to the old method of labor relations, with 
the employer having the right to destroy unionism and 
with the unions having to strike in order to secure rec- 
ognition. There would be no legal, orderly way as now 
provided by the act. 


AUTO HEATERS RETURN 


Permission has bern granted to the Electric Auto-Lite 
Co. to make 3,500 automotive heaters during the re- 
mainder of 1944. This company had $45,000 in frozen 
inventories of partially fabricated heaters and with an 
additional $4,000 will be able to complete liquidation 


IT MAY BE A LOW PRICED FORD 


Stating that “We are not thinking in terms of a minia 
ture ‘doodlebug’ type of automobile, we are thinking of 
a more economical utilization of space and weight. The 
logical result of such planning would be a better auto- 
mobile for the American family,’ Henry Ford II, exec- 
utive vice president, Ford Motor Co. has forecast a 
new low priced car to be sponsored by that organiza- 
tion. Mr. Ford added that if current ideas and designs 
work out the market may see a lower-priced.car than 
has been. offered the public since the days of the famous 
Model A. Such a car would be an addition to the regular 
Ford line and would probably have to follow the others 
in the immediate sequence of production after the war 


MORE WIRELESS PATHWAYS 


Instituting a five week series of public hearings t 
determine just what America wants and needs for 
postwar -radio, the Federal Communications Commis- 
sion has called upon more than 200 experts and inter- 
ested parties to testify. 

Because there are just so many channels available. 
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IRVINGTON for INSULATION 


EXTRUDED PLASTIC TUBING VARNISHED TUBING 
INSULATING VARNISHES VARNISHED RAYON 
VARNISHED PAPER VARNISHED FIBERGLASS 
VARNISHED CAMBRIC VARNISHED SLOT INSULATION 
VARNISHED CANVAS AND DUCK Oll STOPS 
VARNISHED AND PLASTIC WIRE MARKERS 


IRVINGTON VARNISH & INSULATOR COMPANY 
6 Argyle Terrace, Irvington 11, New Jersey, U. S. A. 
. Plants at 
Irvington, New Jersey and Hamilton, Ontario, Canada 
Representatives in 20 Principal Cities 


aan 
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FOR INSULATING wires, cables and electrical 
equipment . . . FOR PROTECTING electrical 
wires and cables exposed to caustic or cor- 
rosive fumes, oil, grease, acids, alkalies, or 
moisture...FOR SPLICING cables with a contin- 
uous, protective covering ... FOR COVERING 
exposed piping in chemical plants, equipment 
exposed to moisture or severe atmospheric 
conditions. 


These widely diversified applications of 


‘-FIBRON TAPE No. 1 are made possible by 


its combination of outstanding electrical, 
physical, and chemical properties. (See adja- 
cent panel.) This flexible, elastic, ‘‘Vinylite’’* 
resin tape is heat sealing, flame resistant, high 
in dielectric strength, strong mechanically, 
and highly resistant to oils, acids, alkalies, 
moisture, and normal variations in tempera- 
ture and climate. 


FIBRON TAPE is a new addition to the 
already extensive line of Irvington products. 
It is offered with the usual guarantee that 
applies to all Irvington Insulation — to protect 
equipment in accordance with specifications. 


* Plan now to test the new FIBRON TAPE. A 


generous sample will be sent on request — 
without obligation. For further information 
on FIBRON, or other IRVINGTON INSU- 
LATION, write Dept. 46. 


*Reg. Trade Mark—CARBIDE & CARBON CHEMICALS CORP. 








Keeping Ahead 
of Production 
Schedules With 


KLEINS 


N quantity production, minutes quick:y mount up 
to dollars. Quality tools will help your workers 
save these minutes. 


Klein Pliers have been developed for the elec- 
trical field. They are made in a wide variety of sizes 
and styles—each designed for a specific job. 


Klein’s acknowledged leadership in the manufac- 
ture of pliers is your assurance of maximum qual- 
ity. By equipping your workers with Kleins, you 
can cut production costs—reduce breakage—speed 
up production. Klein quality has been the stand- 
ard by which other pliers have been 
judged “since 1857.” 


ASK YOUR SUPPLIER 


This book on the care and safe use of tools 
will be sent without charge on request. 


Mathias momo 1G BO I i 





the allocation of the radio spectrum is a particularly 
difficult procedure. Already handling about all that 
could be carried, wartime has added to the burden oi 
the airways and television standard amplitude modu 
lation, frequency modulation, picture transmission an: 
the communication requirements of commercial organ 
izations, air lines, police and fire services creating an 
interesting and difficult situation. In any event, the 
Interdepartmental Radio Advisory Committee repre- 
senting 11 federal agencies has suggested a priority 
list for frequency allocations: 1) radio services involv- 
ing preservation of life and property where other means 
of communication are not available; 2) essential com- 
munication services which must use radio because no 
other method of communication can be used; 3) radio 
broadasting, including audio and video; 4) essential 
communication services which use radio because it is 
inexpedient to use land wire or cable and 5) other 
radio services. 

There are 13 panels of the Radio Technical Planning 
Board headed by W. R. G. Baker of General Electric 
Co., which is a private organization of experts sup- 
ported by industry which consults with the FCC on 
technical planning. 


VETERANS RETURN TO GE 


More than 3600 service men who entered the Armed 
Forces subsequently to Pearl Harbor have been honor- 
ably discharged from the Armed Forces. Of these, 2300 
are former employees, while 1300 were not previously 
on the payroll of this organization. According to 
President Charles E. Wilson, 48,848 General Electric 
men have been called into the service. 


PROBLEMS OF SMALL BUSINESSES 


Intended to guide the efforts of the 2,000 local Com- 
mittee for Economic Development divisions in all parts 
of the country, to stimulate the creation of new busi- 
nesses. and to help existing small businesses grow larger 
and stronger, the CED has issued a “Community 
Handbook on the Special Problems of Small Business.” 
It is pointed out that there are 2,000,000 business enter- 
prises in the United States with fewer than 100 em- 
ployees as compared with only 3500 firms employing 
more than 1000. The handbook lists the problems of 
small business under 5 heads: 1) aid to management ; 
2) technical information; 3) finance and credit assist- 
ance; 4) opportunities for new business and 5) local 


- obstacles to the birth and growth of small enterprise. 


Copies of the handbook may be obtained from local 
CED committees or at the Committee for Economic 
Development headquarters, 285 Madison Ave., New 
York 17, N. Y. 


BETTER CATHODE-RAY TUBES 


That notably improved cathode-ray tubes are facilitat- 
ing the more intelligent design of equipment in which 
they become essential components was the contention 
of Dr. P. S. Christaldi of the Allen B. Du Mont Labor- 
atories, Inc. at the recent National Electronic Confer- 
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Airways PACKS 


Ts minute the giant transatlan- 
tic Pan American Clippers get 
back to their base, they get an ex- 
haustive going over. 


It’s thorough. And it’s fast. 


A swarm of mechanics, working in 
eight-hour shifts, get the job done 
in 60 hours — 2,100 man-hours a 
day. 


What helps this swift turn-around 
are Elastic Stop Nuts. These nuts 
have been on every Pan American 
Clipper since 1928. They are on 
motors, mounts, wings and count- 
less structural parts. 


Particularly timesaving are the 
Anchor Nuts which permit smooth 
blind mounting. Hundreds of these 
fasten the covers for inspection 
openings. These Anchor Nuts* are 
an Esna development and are used 
by millions in all kinds of airplanes. 


Elastic Stop Nuts lock tight and fast 
without any auxiliary devices. 
There’s no time wasted in fussing to 
get them off and back on again. 


They lock because of the elastic col- 
lar in the top. This collar squeezes 
in between the bolt threads. It’s 
compressed tight. The nut can’t 
turn. It can’t wiggle. It can’t shake 
loose. And you can take it off and 
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put it on again many times and it 


still locks. 














Every fastened product can be bet- 
ter because of these nuts — can be 
safer, tighter, quieter, and longer 
lasting. 























So if you have a fastening problem 
now, or see one ahead, let us show 
you how these red-collared Esna 
Nuts can help. Our engineers are 
ready to consult with you and rec- 
ommend the appropriate nut. 











































































TRADE MARK OF 
ELASTIC STOP NUT CORPORATION 




















ELASTIC STOP NUTS 
Lock fast to make things last 


UNION, NEW JERSEY AND 
LINCOLN, NEBRASKA 


WEST VIRGINIA PULP & PAPER COMPANY 


Wacker Drive t 


s s a 
it’s in the bag! 

Ever since Pearl Harbor Holly springs have seen distin- 
guished service on every battle front. Usually invisible, their 
outstanding achievement is their consistent, troublefree per- 
formance. In their own inconspicuous way they too, have 
helped put Hitler in the bag. 


Today Holly's precision workmanship is pointed toward a 
more normal endeavor. Just as in our all-out war effort you 
will find that Holly ingenuity and advanced designing can 
help you win the peace. We invite your inquiries. 


Phone Holly 2211 or from Detroit, Dial Cherry 4419 


AMERICAN SPRING 
0 HOLLY inc. votes, mcnican 


ence. Specific progress referred to by Dr. Christaldi 
included improvement of the brightness and resolution 
of the fluorescent spot, development of new intensifier- 
type tubes for high accelerating potentials with hig! 
deflection sensitivities and extension of the range oi 
visual observation and photographic recording of cath 
ode-ray traces. Better response of deflection amplifier: 
to transient or pulse signals has been attained accord 
ing to Dr. Christaldi together with improvements in 
linear time-base circuits for presenting such signals 
on scales measured in micro-seconds rather than milli 
seconds and also in timing circuits for calibrating them 
As a result, those mechanical devices can now be tested 
for vibration, balance, speed; electrical circuits and 
components may be critically inspected, etc. 


20,000,000 WATTS PER CUBIC INCH 


Improvements in the heat treating of metal products 
made possible by the use of electronic power concen- 
trations of up to 20,000,000 watts per cu. in. were 
reported by Dr. Wesley M. Roberds, development en- 
gineer of the RCA Victor Div., Radio Corp. of America 
at the recent National Electronics Conference in Chi 
cago. Power concentrations of the order specified by 
Dr. Roberds are obtained by the use of an induction 
coil carrying high frequency power. Among the advan- 
tages for heat-processing are product quality improve- 
ments growing out of closer control and more uniform 
effects. Additional advantages include increased pro- 
duction resulting from savings in process time, greater 
heating efficiency and greater convenience. 


NEMA HONORS PIONEERS 


Among the features of the annual meeting of the Na- 
tional Electrical Manufacturers Association held in New 
York late last month was the honoring of members 
who have been associafed wit! the industry for the 
past 50 years. Presentations were arranged for Godfrey 
H. Atkin, special representative, Electric Storage Bat- 
tery Co.; Arnold H. Friend, treasurer, M. B. Austin 
Co.; E. H. Hammond, vice president and general 
sales manager, Kennecott Wire & Cable Co.; W. I. 
Patterson, president, Steel City Electric Co.; and J. 
B. Wantz, president, General Electric X-Ray Co. 

Newly elected president of Nema is A. C. Streamer, 
vice president of Westinghouse Electric and Mfg. Co. 
He succeeds Leonard Kebler, chairman of the board of 
the Ward Leonard Electric Co. 


ASTM ADVANCES STANDARD BOOK 


Rushing to publication the 1944 Book of Standards, the 
American Society for Testing Materials will make 
available a publication that normally would not be 
issued until 1945. Publication in the past has been on 
the triennial basis. 


TO RETAIN WAR PLANTS 


That more than 24 of the companies operating war 
plants owned by the Defense Plant Corp. are interested 
in leasing or buying such production facilities is indi- 
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_ We'd CIKE TO HELP YOU 
“ BRING UP YOUR BABY! 


@ Got a postwar baby on the drafting boards? Want to add to its sales 


appeal? The unique characteristics of General Electric Glow Lamps 


as quick visual indicators recommend them for hundreds of handy 


uses On appliances, wiring devices and electrical equipment. 


Home Appliances . . . Build more usefulness into your appliances. G-E 
Glow Lamp gives instant visual indication that range units are on. Other 
applications: waffle irons, electric irons, roasters, heating pads, etc. 


aN Nu 
Aye. ~~ 
im 1 3L. re DS 


\ 


tedestrial hiten’ « . G-E Glow Lamp in voltage tester can be used 
to indicate polarity, frequency, DC or AC, as well as voltage. Other indus- 
trial uses: indicators for exits, fire alarm stations, panelboards. 


Consider “These Advantages / 


1. Distinctive orange red glow, needs no cover glass. 
2. Dependable long life—rated at 3,000 hours. 
3. Very low current consumption. 
' 4. Variety of sizes and wattages. 
5. High resistance to vibration and shock. 
6. Usable on AC or DC circuits. 


7. Work on regular 105-125 volt circuits without the 
use of step-down transformers. 


8. Practically no heat. 


Wiring Devices . .. No fumbling in dark to find the light switch if it has a 
G-E Glow Lamp as an indicator. When lights are off, the glow lamp is a 
highly visible indicator as to location of the light switch. 


FREE! NEW BOOKLET! 


Write to the address below for 
the useful new folder “G-E Glow 
Lamps,” describing typical uses 
and listing essential lamp data. 
Experienced G-E Lamp Engineers 
will be glad to advise you! 


NELA SPECIALTY DIVISION LAMP DEPARTMENT 


GENERAL @ ELECTRIC 


1 Newark St., Hoboken, N. J. 
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THIS LITTLE 

WASHER 
WENT TO 

ALASKA.. / 


ee 
THIS BIG WASHER 
ee ee ee 


There’s plenty of romance in the life of DIAMOND G. 
From rockets to radar, clocks to cannon, “Controlled 
Tension” Diamond G Lockwashers and Flat Washers 
serve throughout the world . . . in war, industry and 
science, 


Designed by skilled engineers .. . fabricated, annealed 
and torture-tested under rigid supervision and control 
. . - Diamond G Flat and Spring Lockwashers are 
tougher, surer, safer in performance. Diamond G was 
first to introduce “Controlled Tension” in a Spring 
Washer . . . tension that keeps the washer tight in place 
in spite of heat, cold and violent action. “Controlled 
Tension” has definitely minimized slipping, loosening, 
excessive wear and breakdown. Adequate bearing sur- 
face plus positive spring action assures DOUBLE 
DUTY service on every job. 

Remember . . . modern high-speed production assures 
RAPID DELIVERY of your orders at all times. If your 
problem deals only with metal washers . . . or if it con- 
cerns design, heat-treating, stamping or fabrication of 
small metal parts’. . . consult Garrett engineers today. 
Write or phone, for prompt, efficient service. 

Write for your copy of the October “Diamond G 
Digest.” It features some of the jobs George K. Garrett 
can do for you. 


GEORGE K. GARRETT CO. 


1421 CHESTNUT ST., PHILADELPHIA 2, PA SS} 
DIAMOND <> PRODUCTS 





cated in a survey conducted by Secretary of Commerce 
Jones. Mr. Jones sent telegrams to 378 contractors 
operating 586 D.P.C.-owned plants and received an 
indication from 252 contractors operating 325 plants 
that they would be interested in leasing or purchasing ; 
from 78 contractors operating 120 plants that they had 
not yet reached decisions and from 39 contractors oper- 
ating 55 plants that they would not be interested it 
either buying or leasing. Seven contractors did not 
reply to the inquiry. 


TO PREPARE AIRCRAFT STANDARDS 


Preparation of standards, specifications and test codes 
designed properly to adapt aircraft electrical equipment 
and systems for operational and environmental require- 
ments has been undertaken jointly by the Aircraft 
War Production Council, American Institute of Elec- 
trical Engineers, National Aircraft Standards Commit- 
tee, National Electrical Manufacturers Association and 
the Society of Automotive Engineers at the request 
of the U. S. Army Air Forces Air Technical Service 
Command. 

A joint announcement states that the purposes of 
the program are to enable industry to establish satis- 
factory design, test and performance standards and 
to make industry study and findings the practical basis 
for future Army-Navy specifications. The program has 
been characterized both by representatives of the Air 
Services and of the electrical equipment manufacturing 
industry as urgent and essential to the satisfactory de- 
sign and manufacture of equipment. Active participa- 
tion in the program is undertaken by Nema through the 
Aircraft Electrical Council. 


POPULAR ELECTRONICS 


Here is the story of the electron as evolved over a 
period of 20 years and personally sponsored by the 
late David Grimes of Philco, Much of the vitalizing, 
exuberant genius of Mr. Grimes has been caught in 
“Meet the Electron” and so clear is the exposition of 
basic principles behind electronic technology that even 
the novice can read with a sense of understanding and 
freedom from bewilderment. Pitman Publishing Corp., 
2 West 45th St., New York 19, N. Y. ° 


NO 1942 CAR FOR GRAHAM-PAIGE 


According to chairman Joseph W. Fraser of Graham- 
Paige Motor Corp., the new automobiles to be pro- 
duced by that organization will depart from conven- 
tional lines and be years ahead of their time. Further, 
Mr. Fraser stated other motor car manufacturers will 
resume production with an automobile that is basically 
the 1942 model because of the need of speed in recon- 
version, but the Graham-Paige car will be entirely 
new because its war contracts cover material required 
on Pacific fronts, and the new model may not be ready 
for sale until other manufacturers resume production 
following V-E Day. 

The new Graham-Paige will utilize plastics, light 
metals and other recent developments. Mr .Fraser states 
that never before has there been such an excellent op- 
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WAFFLE IRONS 


handles: Resinox, Resimene 
plugs: Resinox, Resimene 


handles: Resinox, Resimene 
switches, plugs: Resinox, 
Resimene 


blades: transparent, flexible 
Monsanto vinyl acetal... 
housing, controls: Resinox, 
Resimene 


THERMOSTATS 


4) 


housing: Resinox, Resimene 


How to Make the Best Use 
of Plastics in Postwar ELECTRICAL APPLIANCES 


TELEPHONES 


housing: Resinox, Resimene 
buttons: Lustron, Fibestos 
coil forms: Cerex, Fibestos, 
Resinox 


MIXERS 


F 


handles, controls: Resimene, 
Cerex... bowls: Lustron, 
Cerex ... housing, base: 
molded of laminated Resinox, 
Resimene 


CHIMES 


molded housings: Resinox, 
Resimene, Lustron, Fibestos 


FLASH LIGHTS 


housings: Resinox, Fibestos 


a 
Ss 


handles: Resinox, Resimene 
bases: Resinox, Resimene 


VACUUM CLEANERS 


ea 


housing, parts: Resinox, Res- 
imene... handle: Resinox 
adhesive in spiral wound tube 


shades: Fibestos sheets, mold- 
ed ts: Lustron, Resinox, 
Resimene, Cerex 


COFFEE MAKERS 


Ka 


covers, handles, bases: Res- 


RANGES 


° 


handles, controls, clock hous- 


ing, laminated kick plate: 
Resimene, Resinox.. . clock 
crystal: Fibestos, Lustron 


IRONERS 


controls, handles: Resinox, 
Cerex ... base: laminated 
Resimene 


housing, parts: Resinox, 
Resimene 


end caps: Lustron, Cerex” 


diffusion panels: embossed 
Fibestos sheets, molded Lus- 


SEWING MACHINES 


housing, parts: Resino 
Resimene. ~ 


crystals: Fibestos, Lustron 
knobs, housings: Resinox, 
Resimene, Lustron, Cerex 


housing: Resinox, Resimene, 
Lustron. 


ush buttons, sockets, plates: 
inox, Resimene, Lustron, 


inox, Resimene... bowls: 
Cerex 


crystals: Lustron, Fibestos crystals: Fibestos, Lustron tron, Cerex Fibestos, Cerex 


MONSANTO PLASTICS FOR ELECTRICAL APPLIANCES 


Heat Electrical | Color 
Resistance Insulation Range 


Dimensional 
Stability 


Impact 
Resistance 


CEREX (heat-resistant good | to 230°F. 


thermoplastics) 


FIBESTOS (cellulose 
acetates) 
LUSTRON (polystyrene) good to 180°F. unlimited MC 
S, R, T 


NITRON (cellulose excellent | to 140°F. unlimited | 
nitrates) 


RESIMENE (melamine- all but 
formaldehydes) lightest colors 


good excellent excellent | extensive 


good to 


unlimited 
excellent 


excellent MC, S, R, T 


very good to 
excellent 





RESINOX (phencl- 
___formaldehydes) 


VINYL ACETALS 


good to 
excellent 


to 230 — 
450°F. 


limited 
range 


good to 
very good 
rubber-like compounds are supplied in both thermoplastic and thermosetting 
(vulcanizable) forms, are used primarily as fabric coatings and adhesives 
but can also be extruded in limitless range of colors 
S—sheets R—rods T—tubes IR—industrial resins 
C—compression E—extrusion T—+transfer, form of compression 


excellent 











excellent 


*MC—molding compounds 
**l—injection 


MONSANTO 
PLASTICS 


SERVING INDUSTRY. ..WHICH SERVES MANKIND 


THESE two charts give you some indication of the breadth and versatility of the 
Family of Monsanto Plastics. They also illustrate one of the best reasons why it 
pays to include a Monsanto consultant early in your planning sessions: he can give 
you disinterested advice on the largest, most varied group of plastics supplied by any 
one manufacturer. For his help on your problems, write: MONSANTO CHEMICAL 
eld 2, Massachusetts. 


Company, Plastics Division, Sprin 
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portunity for an independent motor car manufacture1 
to take a position of real importance in the industry 
and to hold it. 


COIL WORTH is largely 
determined by 


Make sure of bobbin design and construction that provide 
your windings with every factor of coil form efficiency. 


MANY WANT FM RECEIVERS 


Reporting upon a recent questionnaire returned b 
16,635 stockholders and 1,538 radio dealers, General 
Electric concludes that 9 out of every 10 persons would 
like to buy a frequency modulation radio receiver. 
According to H. A. Crossland, manager of sales, 
receiver division, almost half of those that replied were 
undecided as to when they would buy their new radios. 
The survey also disclosed that 15 per cent of all radios 
owned by those making replies were out of order because 
of war shortages of parts and tubes. Replies also indi 
cated that upon the availability of new receivers, 26.9 
per cent would buy a new radio receiving set. 


PATENTS FALL TO NEW LOW 


That only 14,000 patents were issued during the first 
6 months of 1944, a reduction of more than 30 per cent 
from the 21,000 patents issued for the same _ period 
in 1939 is emphasized in a current issue of Industry’s 
View as sponsored by the National Association of Man- 
ufacturers. The rate of decline in patent application 
is even greater than the decline in patents issued. 
From these and other facts, R. J. Dearborn, chair- 
man of the NAM Committee on Patents concludes 


that war stimulates the application of accumulated 
knowledge rather than the pioneering on the frontiers 
of science and technology. States Mr. Dearborn, “We 


are burning up the backlog of scientific knowledge 
during the war just as we are using up our natural 
To prevent a decline in the normal rate of 

scientific and ‘technological progress, incentive must 
be. provided for research and invention. 


[ee at be CHECK THESE 


CHARACTERISTICS: 


ROUND 
With Streight faery resources. 


- — e —s 


| 
- -_ 


ae ae ++ | 
\ {Better heat dissipation. 
Larger wire can be wound 
os C)- . t+ —- in same space. Better ven- 
| tilation, also. 
«@ 


HIGH SPEED ELECTRO TINNING 


Greater winding area. Vast- 

\ ly superior to layer-wound 
coils. Compact. Space 
Saving. 


ncithdiaeaotme tees td 


ROUND @- 
With Recessed Flange 


grt ble to electrical conductors ranging from 0.005 
. diam. up to heavy gages, a new high speed electro 
tinning process for copper wire has been announced by 


| Better insulation. Elimina- Ie. I. du Pont de Nemours & Co. Small conductors may 


\ tion of shorts and grounds 
where they occur most fre- 
quently. 


| Lightest coil forms made. 


be given a tin coat at the rate of 800 ft. per min. and 
heavier strands may be put through at even higher 
speeds if necessary. 


\ Save dead weight. 


Individually designed to 
\ your specifications. Let us 
make up a sample for you. 


= SQUARE & RECTANGULAR @ = 


With Straight Flange WAR SHIFTS INDUSTRY 


Tangible evidence to support the recognized trend 
engendered by the war of major shifts in the industrial 
pattern that will affect business and the living condi- 
tions in entire regions in the postwar period is offered 
in a study by the National Industrial Conference Board. 

Thus, the Pacific area which contributed about 6.5 
per cent of the nation’s industrial output in 1939 showed 
in June 1944 about 13.5 per cent of all arms contracts, 
the doubling of prewar activities. As a result, income 
payments in the Pacific region have risen from 9.6 
per cent to 12.1 per cent, and retail sales from 10 per 
cent to 12 per cent. 

The same study shows that New York, Pennsylvania 


Mfrs. of spirally wound dielec- 
tric paper tubes, round, square, 
rectangular. New! Extended 
mandrel list ready. 750 sizes 
small to large. Ask for new list. 


PRECISION 
PAPER TUBE CO. 


2035 W. Charleston St. 
CHICAGO 47, ILL. 


= @ SQUARE & RECTANGULAR @ = 
With Recessed Flange 
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WANT 10 Oh 20 MILLION. 
IN 30 Oh 60 DAYS? 


BTR \4-Watt, IRC Insulated “Metallized” Resistor L.¥44" —Di. 32" 


No. it’s not a dream! It’s an 
actual postwar reality. For that’s 
the kind of production capacity 
we’ve developed at the IRC 
plants for turning out these 
midget 14-watt insulated resistors 

for Uncle Sam. And that’s the way 
we can continue to turn them out 





. . for you, immediately we have ful- 
filled our basic obligation and restrictions 
are eased to any appreciable extent. 


World’s Smallest %4-Watt Resistor 
You'll find the same high quality standards 













present in these tiny trojans that you have 
long recognized in the popular I R C type BT’s. 
One of the smallest insulated resistors on the market, 
the BTR will find wide application in all types of 
postwar electronic equipment requiring low-power 
resistors. Samples and technical data sent on request. 


FOR PEP 
gant? f op 
4, 


9 401 NORTH BROAD STREET * PHILADELPHIA 8, ba "8 neu ui 
IRC makes more types of resistance units, in more shapes, for more =e than any other manutacturer i in the world. 
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¥YROM ANY ANGLE 
NOU LOOK AT /7- 


OOK RELAYS ARE 


STATI UL AL 


Here are some angles about Cook relays that are 
of interest to you. 


* Carefully designed to the high standards of Cook 
engineers. 


* Tooled and fabricated completely under one roof. 


* Highest grades of all materials are used in all 
parts of Cook relays. 


* Precision manufactured with modern equipment 
in a model plant. 


* Assembled and tested with exacting care by 
skilled workers. 


© Efficiency with capacity to produce in quantity. 


Consider these facts when planning your relay re- 

quirements. These angles and the ‘plus features” 
included in Cook relays, truly make ALL 
Cook relays ‘‘extra-ordinary." 


2700 SOUTHPORT AVENUE © CHICAGO 14, ILLINOIS 








and New Jersey have suffered the greatest relative loss 
since 1939, 

Concludes the National Conference Board, “These 
shifts in relative business activity have created new 
regional concentrations that will make for grave dis- 
locations in the period of reconversion. Companies will 
have to set up new regional sales quotas and obtain new 
distributive outlets to make full utilization of changes 
in regional population and buying power.” 


EXPLOSION PROOF BATTERY 


Predicting that its use will revolutionize current me- 
thods of material handling in government depots and 
manufacturing plants where any fire or explosion hazard 
exists, M. W. Heinritz, vice president in charge of the 
Storage Battery Division, Philco Corp., has announced 
an‘ explosion proof storage battery. 

The design of the new battery is such, states Mr. 
Heinritz, that, after the industrial truck in which it is 
used leaves the battery-charging station, all of the 
component parts are locked shut and cannot be opened 
until the truck is returned to the battery-charging 
station after completing its duty cycle. The battery 
was designed in collaboration with the Navy. 


ABOUT PEOPLE YOU KNOW 


Advanced to the position of assistant to the vice presi- 
dent is L. E. Osborne at Westinghouse Electric & 
Mfg. Co. who will serve as engineering consultant. 
C. B. Campbell succeeds Mr. Osborne as manager of 
the steam division. 


Formerly connected with Crocker-Wheeler Electric 
Mfg. Co., Ampere, N. J., C. W. Camp has joined the 
staff of Worthington Pump & Machinery Corp., Har- 
rison, N. J. in the capacity of consulting electrical 
engineer. 


Elected a president and director of Aerco Corp., 
Los Angeles, Calif. is Timothy E. Colvin succeeding 
C. A. Herberts, founder of the company who has now 
retired from active duty. 


At Williams Oil-O-Matic Co., Bloomington, IIl., 
W. A. Metheson has been elected president and gen- 
eral manager. W. W. Williams, becomes chairman 
of the board. 


Elected vice president, treasurer and a director of 
Luscombe Airplane Corp., Trenton, N. J., is Leopold 
H. P. Klotz who has been a private pilot for 15 years. 


Recently elected president of John A. Roebling’s 
Sons Co., manufacturers of wire products, is Charles 
Roebling Tyson. Also announced is the election of 
Lieut. Joseph M. Roebling as chairman of the board. 


General manager at George L. Nankervis Co. is 
H. M. Cherry. Donald C. Hulse has also been added 
to the staff as designing engineer. 


Within the Aro Equipment Corp., Bryan, Ohio, 
J. P. Johnson, vice president, has been elected execu- 
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MORE. 
Engineering 


TNE 


GLASS INSULATION 


ASSURES LESS MOISTURE ABSORPTION 

AND HIGHER DIELECTRIC STRENGTH 
As the individual glass fibers of BALDOR glass insulated 
motors are non-hygroscopic, the dielectric strength remains 
almost as high in humid or damp surroundings as in a dry 
atmosphere. Being inorganic, glass insulation does not rot 
nor deteriorate even when constantly exposed to dampness. 
Furthermore, glass insulation withstands high temperatures 
and provides MORE horsepower in SMALLER frame sizes. 


May we give you all the facts? 


10N 

TURE ABSORPT 

MOV ARIOUS INSULATIONS 
Magnet 


Wire 


another BALDOR 
post-war feature 


Baldor STREAMCOOLED DESIGN 
provides totally enclosed motors, 
externally cooled. A non-clogging 
ventilation system. 


BALDOR ELECTRIC COMPANY, ST. LOUIS 10, MO. 


gs District Offices in Principal Cities 
= 

: RELATIVE HUMIDITY » 80 00 

eid 


for cucry pwr pree 


E-Z AUTOMATIC 
WIRE STRIPPER 


ee aN: He ee 





FOOT PEDAL 
WIRE STRIPPER 


“an 
oo 


A sturdy, efficient machine for rapid 
oy wok s << lity basis on all 

oe on a quality son a pes 
of insulated wire from 8 gauge othe 
very finest wire. 
Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedal 
movement. 


PYRAMID PRODUCTS COMPANY 


2224 So. State Street 
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Designed to do quan- ' 


Simple and efficient. As easy to operate 

as 8 pair of pliers. 

Always ready for use. Its triplicate action 

of clamping the wire, cutting the insulation 

and stripping is automatically timed and 

ed with one squeeze of the handles. 

hen the pressure is released, the handles 

open. 

Will not crush stranded wire. 

For years, this hand stripper has given satis- 

factory service to users. Repeat orders 

attest to its superiority. 


Chicago, Illinois 


COLONIAL 


WIRE STRIPPER 


A foolproof, frictionless unit for uniform 
and continuous production. No springs, 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades 
give squere and clean cuts. Dialed 


| micrometer allows settings within 1/1000 


inch of wire gauge. Precision plusl 


SEND FOR CIRCULARS 
Without obligation, you can prove the merits 
Medel el) ae a ae yd aT, 
own work for ten days. Send us your wire 
samples and specifications so we 
curately gauge your needs before shipping 


machine and instructions 





Order Now! 


Avoid delay in getting out 
your new postwar products by 


arranging now for transform- 
ers. It will give you a distinct 
advantage over those who wait 

os i until peace is actually here. 
igs , We are now booking postwar 
' business. Send us your specifi- 


DONGAN 


cations for a quotation. 


ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 


ir. The Desgatbiagat 


~~)" Since Nineteen-Nine 


Heavy Duty Percentage 


a 


fe OA 


CJ Timers 


Sturdy, accurate, 
reliable, compact 


Automatically control the per- 
centage of time at which any 
AC electrical circuit can be 
closed or opened out of a defi- 
nite length of time. 

Used for control of coal stokers, 
regulating heat input for small 
electric furnaces, ovens or 
heaters; to control the propor- 
tionate flow of chemicals for 
treatment of boiler feed water 
and other industrial processes. 


Write for interesting 
Bulletin 2500. 


*~RAMER COMPANY }». 


+ 4 





tive vice president, and J. E. Allen; formerly assistan: 
to the president becomes vice president. 


At Pittsburgh Plate Glass Co., Pittsburgh, Pa.. 
Clarence M. Brown has been recalled as chairman. 
Leland Hazard becomes vice president, and H. B. 
Higgins is now chairman of the executive committee 


Appointment of Merton R. Hartnell as assistant tc 
the president has been announced at Drake Electric 
Works, Inc., Chicago, IIl., manufacturer of electric 
soldering irons. 


K. Swanson has recently joined Progressive Welde: 
Company as chief engineer in which capacity he pre- 
viously served Federal Machine and Welder. W. 
Kaiser, formerly Development Engineer with National 
Welder Company will assist on further development 
and application engineering on the new battery welder 
line of products. 


Since 1928 electrical engineer of the Copperweld 
Steel Company, Glassport. Pa.. Rolf Selquist has been 
appointed consulting engineer. 


Named consultant engineer on refrigeration by Ad- 
miral Corp. is Glenn Muffly who is a past president 
of the American Society of Refrigerating Engineers. 


Victor Siegfried will succeed C. E. Plass as chiet 
research engineer of the Electrical Cable Works at the 
South Works of American Steel & Wire Co., subsidiary 
of U. S. Steel Corp. in Worcester, Mass. 


Allis-Chalmers manager of dealer sales, Walter A. 
Meyer, has been elected president of the Multiple 
V-Belt Drive Association. 


Formerly assistant superintendent and engineer of 
the Amesbury (Mass.) Electric Light Co., Leonard 
S. Taber has joined the staff of the General Cable Co., 
Pawtucket, R. I., in the same capacity. 


The F. L. Jacobs Co., Detroit, has a new vice- 
president, Clifford M. Sorensen, who was president 
of the Continental Die Casting Corp., purchased last 
December by the F. L. Jacobs Co, 


The appointment of George C. Paterson as general 
manufacturing manager of Fisher Body fabricating 
plants, General Motors Corp., has been announced. 


From manager of Bell Aircraft Corp.’s Marietta, 
Ga., plant, Carl A. Cover has been advanced to the 
position of vice-president of the company. 


The Curtiss-Wright Corp. Airplane Division, Buf- 
falo, has announced the appointment of Allen E. 
Strasser to the post of controller of the laboratory. 


Succeding John E. Royal as president of the 
Menasco Mfg. Co., Burbank, Cal. is newly elected 
John C. Lee, formerly manager of the Aircraft War 
Production Council, West Coast. 


Formerly executive vice-president, Edward F. Mul- 
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Every 
MANUFACTURING 
CUSTOMER 
Will Benefit 


Industrial users of WILCO Prod- 
ucts will find the increased facil- 
ities, the new products and tech- 
niques developed by WILCO for 
war service of great advantage 
to their own postwar products. 


As the Hourglass indicates . . . with the 
coming of peace, many WILCO products 
now making for precision performance in 
airplanes, ships, tanks, guns and _instru- 
ments of the Army and Navy will play an 
equally important role in meeting civilian 
needs for hundreds of useful and reliable 
products. 


The demand of all branches of the serv- 
ice for Thermostatic Bimetals and Electrical 
Contacts has motivated many WILCO de- 
velopments of great potential value to post- 
war industry. New products added to an 
already extensive line; increased facilities 
for refining and fabricating precious metals ; 
greatly extended rolling mill facilities— 
these new additions and improvements, 
now devoted principally to the war effort, 
will prove equally helpful to manufactur- 
ing customers in meeting their peacetime 
production and marketing problems. 


WILCO PRODUCTS ARE: Contacts— 
Silver, Platinum, Tungsten, Alloys, Sin- 
tered Powder Metal. Thermostatic Metal— 
High and Low Temperature with new high 
temperature deflection rates. Precious Metal 
Collector Rings for rotating controls. Silver 
Clad Steel. Jacketed Wire—Silver on Steel, 
Copper, Invar, or other combinations re- 
quested. Rolled Gold Plate. Special ma- 
terials. 


Tue H. A. Witson Company 
105 Chestnut Street. Newark 5, New Jersey 


Branches: Detroit * Chicago 


Thermometals—Electrical Contacts 
Precious Metal Bimetallic Products 
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VERSATILITY and dependability were paramount 
when Alliance designed these efficient motors — 
Multum in Parvo! ... They are ideal for operating 
fans, movie projectors, light home appliances, toys, 
switches, motion displays, control systems and many 
other applications . . . providing economical con- 
densed power for years of service. 


Our long established standards of 
precision manufacturing from high- 
est grade materials are strictly ad- 
hered to in these models to insure 
long life without breakdowns. 


EFFICIENT 


Both the new Model “K” Motor and 

the Model “MS” are the shaded pole 

induction type—the last word in Model “MS”— Full Size 
efficient small motor design. They Motor Measures 
can’ be produced in all standard an S23 E SH 
voltages and frequencies with actual 

measured power outputs ranging up- 

wards to 1/100 H. P. . . Alliance 

motors also can be furnished, in 

quantity, with variations to adapt 

them to specific applications. 


DEPENDABLE 


Both these models uphold the Alliance 
reputation for all ‘round dependa- 
bility. In the busy post-war period, 
there will be many “spots” where 
’ these Miniature Pow- 
er Plants will fit re- 
quirements . » Write 
now for further in- 

formation. 


New Model “K” — Full Size 
Motor Measures 
2%" x 2%" x 3%” 


Remember Alliance! 
—YOUR ALLY IN WAR AS IN PEACE 
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| hern has been elected president of the Birtman Electric 


Co., Chicago. He succeeds H. R. Butz, who has been 
made chairman. 


Within Rome Cable Corp., M. T. Dyett, president, 
has been elected chairman of the board, and A. D. R. 
Fraser, formerly secretary, becomes president. 


From technical director of Parker Rust Proof Co., 
Detroit, Van M. Darsey has been elected president 
and a member of the board. Robert W. Englehart 
and A. C. LaRowe have become vice-presidents, The 
chairman of the board will be Willard M. Cornelius. 


In an executive engineering capacity, Arthur Nutt, 
formerly vice-president of engineering of Wright Aero- 
nautical Corp., will be associated with direction of de- 
velopment and research work in the Aircraft Engine 
Division of Packard Motor Car Co. at Toledo. 


Director of research at Bell Telephone Laboratories, 
Dr. Mervin J. Kelly has become executive vice 
president. Alva B. Clark and Dr. Reginald L. Jones 
have been elected vice presidents of the laboratories. 


Promoted to engineering manager of Pratt & Whit- 
ney Aircraft Division, United Aircraft Corp., Wright 
A. Parkins was formerly chief engineer. 


Announcement has been made of the election of 
Ellis L. Spray as vice president and general manager 
of the Westinghouse Electric Elevator Company, sub- 
sidiary of the Westinghouse Electric and Manufactur- 
ing Company. 


Electrical superintendent of the Hudson Avenue gen- 
erating station of the Consolidated Edison Co. of New 
York, Theodore D. Reimers, has recently joined the 
organization of Sheldon Service Corp., Long Island 
City, N. Y., as an engineering manager. 


Named commercial engineer of the Champion Lamp 
Works, Lynn, Mass., is Louis J. Cahill, assistant il- 
luminating engineer of the Benjamin Electric Mfg. Co. 


It has been announced that E. N. Searles succeeds 
F. M. Williams as general installation engineer, West- 
ern Electric Co., New York. 


There have been several General Electric Appliance 
Dept. shifts. A. L. Scaife has become merchandising 
manager for the Appliance & Merchandise Department. 


Manager of household refrigerator division is L. 
H. Miller. C. J. Enderle is manager of the electric 
sink and cabinet division. 


President of Bendix Aviation Corp. recently an- 
nounced the election of A. A. Kucher as a vice presi- 
dent of the company. Mr. Kucher is also director of 
research and chairman of the long-range planning com- 
mittee of Bendix. 


Formerly Manager of the Alloy Bureau of Carnegie- 
Illinois Steel Corp. in the Pittsburgh District, A. F. 


| Sprankle has been appointed metallurgical engineer 
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In the shops of American Export Airlines, Inc., replacement 
of burned or worn-out spark plug bushings formerly re- 
quired removal of the cylinder from the engine. This took 
several hours—often most of a day. Today, ‘‘Heli-Coil" 
Inserts restore.the bushings to perfect condition in less than 
an hour—without removing the cylinder. They are easily 
installed——using only simple hand tools in maintenance 
operations (see photographs below). 


“Heli-Coil" inserts are also used in original installations as 
spark plug and stud bushings, providing a tight wear- 
resistant, leak-proof fitting. They will not corrode in stor- 
age or service, and in the case of spark plugs, eliminate 


U. $. and Foreign Patents 
Issued and Pending 


INSERTING. tool is placed over the 
tapped hole and Insert wound 
through threaded sleeve into hole. 


REAMING ovt old thread and tapping new thread 
for. the “Heli-Coil” Insert, in one operation in 
shops of American Export Airlines, Inc. 


EXPANDING tool ready to be screwed into Insert. 
Mandrel, will then be pushed down into sleeve, 
forcing {nsert into walls of tapped hole. 


freezing and insulation, permitting removal of spark plug 
with same torque as used for installation. For assembly 
on a production basis, power tools are available. . 


““Heli-Coil"’ Inserts are precision-shaped stainless steel 
helical coil thread-liners. They engage the retapped 
thread of the spark plug bushing, or any American Na- 
tional tapped thread providing a permanent, hard, smooth 
surface. They are about one-fifth the weight of solid bush- 
ings-and occupy less than half as much cross sectional 
area, permitting more latitude in design and greater 
strength. Send for further information. 


THE SCREW SYSTEM WITH THE ANTI-FRICTION THREAD LINING 


F 


CLOSE-UP of inserting tool, comprising mandrel 
and threaded sleeve, with Insert in sleeve. 


STAKING sleeve is placed over expanding man- 
drel until sleeve meets boss. Light blow on top 
of sleeve knuris chamfered edge around hole, 
locking Insert into walls of tapped hole. 


Sumy 710.7 31111 ELL 
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ASANTE in Timken Steel and Tube Division, Timken Rolle 
Bearing Co., Canton, Ohio. 5 


Built-in Resistor Adapts 
this Drake Assembly for The appointment | of Paul Augenstein to the pos 
5 . > > 2e] ( a ; ; 
_ use with No. W.E. 51 of commercial engineer of General Electric’s range an 
i NEON L water division has been announced. 
amps 


Succeeding W. H. Smith as president of the Pat 
tison Supply Co., Cleveland, is C. V. Pattison. 
*HE DRAKE 500 Series Dial Light _ Cc tiso 

Assemblies are ideally suited for use 
with 110V NEON Lamps, when It has been announced that Roy T. Hurley has bee: 
equipped with a built-in resistor. Their 3 S - S tn : ; 
many fine features have made the 500 © €lected vice-president of Bendix. Aviation Corn, His 
Series a favorite. In fact, millions bare assignment is to handle special problems for the corp 
been used since they were first introduced 
in March 1940! As world’s largest ex z 
clusive producer of Dial and Jewel Pilot peric rd. 
Light Assemblies, DRAKE facilities and 
long specialized experience assures top meee) s 3 ’ 3 rise i , 
quality and speedy deliveries in any Within the Taylorcraft Aviation Corp., J. F. Schib- 
quantities. If you have a dial or jewel Jer is newly named assistant chief engineer in addition 
light problem, submit it to our capable |, ae tte : : ‘ aa 
engineers Should a standard type LO his former capacity as engineering planning super- 
prove unadaptable, they'll design and visor. Harold J. White hecomes project engineer on 
build a special type for your particular M ie ) 

: Mode and B-12. 

need. The Drake catalog contains a odels B and B-1 
wealth of information on a big line of 
Pilot Light Assemblies. Do you have 
a copy? 


ration in reconversion and the immediate postwar 


Formerly connected with Ashton, Evans & Hodgson, 
architects and engineers, Louis B. Gawan has estab- 
ished a service as electrical consulting engineer to 


x 

weet) N PILOT LIGHT ASSEMBLIES architects and industrialists in the Salt Lake City area. 
Associate Research Director of Monsanto Chemical 

ae: MANUFACTURI N ¢ ‘cue | Company's Organic Chemicals Division is Dr. Richard 


1713 W. HUBBARD ST. ¢ CHICAGO, U.S.A. M. Hitchens’ new position. 


Newly appointed chief engineer in charge of pro- 
duction of Craft Mfg. Co., Chicago, makers of stainless 


WAR JOB Springs steel equipment, is Kenneth N. Nichols. 


Norma-Hoffmann Bearings Corp., Stamford, Conn. 
has elected Frederick W. Mesinger a vice-president, 
succeeding H. J. Ritter. 


ee 


Appointment of Frank E. Bell as technical service 
engineer for Hycar Chemical Co. has been announced. 


At Bendix Products Div. of Bendix Aviation Corp., 
Henry G. Tarter has been Sie chief engineer of 
aircraft carburetor engineering department. 


AND ABOUT COMPANIES 


In addition to the continuance of its war equipment 
production, the Warren Telechron Company has 
started manufacturing electric alarm clocks under its 
own name following the dissolution of the brief pooling 


NEED SPRINGS For WAR JOBS arrangement under which the company made unbranded 


“war alarm” clocks for the industry. 





Cuyahoge's broad experience in designing and manufac- 


turing springs, wire parts and small stampings is available Now devoted to manufacture of war communications 


for direct war or sub-contractor requirements. equipment, the Sunbury, Pa., plant of Westinghouse 
Electric & Mfg. Co., Pittsburgh, is to be postwar 


plant for production of home radio receivers. 
ah | A wou \ k AI | The War Production Board has authorized the con- 
y ay of ) | struction of a two-story addition to the present office 
eT | rep TEA K ad iG pate 4 building of the Penn Electric Switch Co.’s Goshen, 
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this SOLA CONSTANT VOLTAGE TRANSFORMER 


TOUR RCC mT 


CLE) a 


HEATING CONTROLS - 
REFRIGERATION CON- 
TROLS - TELEVISION 
SETS - F-M RADIO - 
VACUUM TUBE VOLT- 
METERS + ELECTRON- 
IC GAUGING AND IN- 
SPECTION EQUIPMENT 
- PHOTO-METRIC IN- 
STRUMENTS...there are 


other applications of course 


at oui dated: requirenenta regardless. 
line voltage fluctuations as great as ; 
to 15 %. 
Second: because its small, compact size is” 
ideal for chassis mounting. a] 

Third: because of its low, economical cost. 
Fourth: because of the saving that can be — 
made through the elimination of othercom- > 
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ELECTRICAL 
SHEETS 23 


Here at Newport every known safeguard is 
employed to assure unvarying high quality in 
Newport Electrical Sheets. Users soon discover 
the profitable advantages of making Newport 
their one source of supply. Newport Electrical 
Sheets are made in sizes, gauges and grades to 
meet all electrical requirements. Complete in- 
formation on request. 


NEWPORT PRODUCTS: Hot Rolled Sheets—Newport 
Electrical Sheets—GOHI Pure Iron-Copper Alloy 
Sheets—Globe Brand Galvanized Steel Sheets—GOHI 
Enameling Iron Sheets—KCB Copper Steel Sheets— 
Newport Long Terne Sheets—Newport Galvannealed 
and DeLuxe Metal Sheets. 


at no 
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Ind., plant. At its completion, the new quarters will 
contain on the first floor the entire engineering depart- 
ment including test engineers, designers, and draftsmen. 


Announcement has been made that the Mitchell 
Mfg. Co., Chicago, IIl., makers of nationally known 
fluorescent and other lighting equipment, has consoli- 
dated with the Tru-Ad Co. of Los Angeles, Calif. 
From now on, Tru-Ad will operate urider the name of 
Mitchell Mfg. Co., Tru-Ad Division, located at Los 
Angeles, Calif. 


Announcement has been made by General Electric 
of plans to purchase a 12-acre plot for a postwar manu- 
facturing plant in Anaheim, Calif., for the manufacture 
of plastics parts for airplanes. 


After the war a low-priced electric automatic dish- 
washer will be added to the Thor line by Electric 
Household Utilities Corp. 


President Charles F. Lambert has announced that the 
Clayton & Lambert Mfg. Co., veteran Detroit pro- 
ducer of metal stamping for automobiles, will enter the 
postwar household refrigerator field through the manu- 
facture of a new gas-fueled refrigerator. At present, 
the company, at its Detroit and Ashland, Ky., plants, 
is making steel shell cases for the Navy. 


The Carrier Corp. has announced the opening of its 
Frozen Foods Research Store which is part of an exten- 
sive program to develop equipment to serve the frozen 
foods industry. 


Change of the name Lafayette Radio Corp. of 
Chicago and Atlanta has been announced, and the com- 
pany will now be known as the Concord Radio Corp. 
Personnel remains the same, and no changes will be 
made in policy or service. 


The Associated Products Co., Inc., 275 West 
Market St., Akron, Ohio, has announced the opening 
of a new, fully equipped manufacturing plant at 20 
Ontario St., Toledo, Ohio to produce a complete line 
of commercial electric cooking equipment. 


Celebrating the completion of twenty-five years of 
activity in the field of metal finishing is the Udylite 
Corp., Detroit, Mich. 


Fairbanks, Morse & Co. has purchased the Pomona 
Pump Company, a division of Joshua Hendy Iron 
Works. All physical assets, patents and trade-marks 
of the Pomona and Westco pump lines were included in 
the transaction. With this purchase, Fairbanks-Morse 
becomes ‘the world’s largest manufacturer of turbine 
pumps. 


A new plastics group which brings together many 
activities that are related either to the manufacture, 
compounding or sale of synthetic resins and plastic 
products, has been included in the Union Carbide and 
Carbon Corporation. Bakelite Corporation will 
carry on the integrated sales activities of the new 
plastics group. 
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Fabricated by Us for 
Other Manufacturers 


@ This picture shows only a few of many 

different kinds of metal tubing and stamp- 
ing assemblies—fabricated by Noblitt- 
Sparks—to go into the products of other 
manufacturers. But this may suggest some- 
thing that our company might make for 
your company—now or later—to your 
advantage as well as ours. 

Noblitt-Sparks makes and forms metal 
tubing into any shape—welds it to other 
parts stamped from metal — assembles, 
plates or paints the entire unit—ready to 
go into your product. 

With 11 plants and 25 years of expe- 
rience in manufacturing, Noblitt-Sparks 
may have exactly what you need in engi- 
neering assistance and production facili- 
ties. When you have a specific job in 
mind, write or call...‘ 


an ES 


Vice-President and Director of Manufacturer’s Parts Division 


NOBLITT-SPARKS INDUSTRIES, INC. » COLUMBUS, IND. 


NOBLITT-SPARKS 


INDUSTRIES 


FABRICATORS OF METAL TUBING AND STA’APING ASSEMBLIES TO MEET YOUR NEEDS 


Peet EEC Lit 
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Vew Bulletins, Catalogs, To Aid You 
In Specifying Materials and Parts 


Brief reviews of technical information avail- 
able through various suppliers of essential 
materials, electrical and mechanical parts, 
equipment, motors, drives, controls, fin- 
ishes, etc., for integration within complete 
products of various kinds. 


AC. POWER SUPPLY SYSTEMS. Included in 
Check Chart No. 10 is descriptive material on applica- 
tion, service, design and control. A performance chart 
is shown with data on mounting, rotation, cooling, wir- 
ing, speed, frequency, voltage, etc., plus figures on full 
load, overload, underspeed and overspeed. The alter- 
nators described are for constant or variable frequency 
ac. for rectified dc. power. Eclipse-Pioneer Div., 
Bendix Aviation Corp., Teterboro, N. J. 


RESIN BAKING COATINGS. Properties,, speci- 
fications and methods of use of the finishes are fully 
described in Bulletin F-5845. Text covers facts on sur- 
face preparation ; iron and steel, tin and black iron plate, 
copper and brass, gold and silver, cadmium and mag- 
nesium alloys; metal foils; zinc, terneplate, lead and 
aluminum, molded plastics and laminated products and 
porous surfaces. Types of coatings such as spray, shush, 
dip, roller and brush are discussed plus baking methods 
and equipment. Mineral and organic acids, organic 
solvents, inorganic compounds, flexibility, weathering, 
electrical properties, thermal resistance and color are 
discussed. Also included is a chart which lists the types 
of equipment which are protected by finishes based on 
these plastics. Bakelite Corp., Unit of Carbide & 
Carbon Corp., 30 East 42nd St., New York 17, N. Y. 


THREADED FASTENERS. Technical informa- 
tion is provided in Catalog No. 44 including data on 
screws, nuts, washers, bolts, rivets, pins, wire goods, 
pipe straps, bolt anchors and shields, toggle bolts and 
terminals. Tables are listed for each type giving facts 
on length, diameter, styles of heads available, plating 
plus other details. Descriptive material is also presented 
with classes of screw thread fits, diagram definitions, 
general terms, plating, finishes and specials. Dimen- 
sional tables and diagrams complete the ‘bulletin. In- 
dustrial Screw & Supply Co., 711 West Lake St., 
Chicago 6, Ili. : 


HEAT TREATING TECHNIQUES. Three basic 
groups of stainless steel are discussed in detail and 
charts on chemical analysis are included. Group 1, 
straight chromium, hardenable, covers facts on. pre- 
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Engineer-designer and executive readers 
of ELECTRICAL MANUFACTURING may 
forward requests for copies, preferably 
upon letterheads of their company, di- 
rectly to the manufacturer, at addresses 
indicated with each item. 


heating prior to hardening, hardening temperature, 
effect of quenching temperature and methods, stress- 
relieving procedure, tempering and annealing the hard- 
enable grades. In the second group, (straight chro- 
mium, non-hardenable) charts are shown for annealing 
procedure and average results of annealing this type. 
In group 3, (chromium-nickel, non-hardenable alloys) 
material surface hardening, scale removal and passiva- 
tion and pickling are covered. Notes are provided on 
the solving of heat treating problems, and a section of 
the catalog also covers the Rockwell test, hardness 
testing and glossary of terms. Rustless Iron & Steel 
Corp., 3400 East Chase St., Baltimore 13, Md. 


FABRICATION OF RESINS. Included in Form 
F-5866 is a summary of the generally used methods of 
bonding resin compounds followed by detailed sugges- 
tions for standards combinations. Whenever unusual 
bonding problems are encountered, this information can 
be used as a helpful basis for study and experimentation. 
Topics covered in the text cover bonding methods; 
adhesive materials ; plasticized sheet and sheeting; and 
the bonding of thin films, molded and extruded products, 
coated cloth and coated paper. Charts are shown with 
data on adhesive primers; adhesives for resin coated 
cloth ; emulsion, base and solution adhesives ; laminating 
thinners and compatible resins. Plastics Div,., Car- 
bide & Carbon Chemicals Corp., 30 East 42nd St., 
New York 17, N. Y. 


SIMPLIFIED PACKAGING. New system of de- 
signing shipping containers call for them to fit a freight 
car instead of to hold a certain amount of merchandise. 
This is reviewed in “The Palletized Load.” Text con- 
tains technical data on standardized containers and pre- 
sents facts. on perfection, previous methods, simplicity, 
economy, advantages for postwar and potential saving. 
Also explained are the three standard packs with illus- 
trations of each type plus technical data. Robert Gair 
Co., Inc., 155 East 44th St., New York 17, N. Y. 


PLASTICS DATA. Provided in composition from 
under. such topics as general-purpose, shock-resistant, 


heat-resistant and special phenolics; ureas ; molding ma- 
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Electrical Current Division Circuit Between Contacts 


A tremendous increase in wattage output is one of the striking 
advances made by Electronic Laboratories in Vibrator Power 
Supplies in the last few years. Now, 1,000 watts output capacity 
is easily attainable for Heavy-Duty use while still maintaining 
all the inherent advantages of vibrator power supply. 

The crux of the problem was the development and perfec- 
tion of a current dividing circuit which actually distributes 
the current equally between the vibrator contacts. This was 
necessary because the wattage output of vibrator power sup- 
plies depends on the volt-ampere capacity of their vibrators. 
This in turn is determined by the ability of the electrical con- 
tacts which make and break the current at each cycle to resist 
disintegration. E-L engineers found that multiple and enlarged 
contacts operating in parallel were not enough. The contacts 
could not be adjusted with sufficient precision to assure striking 
at the same instant. Therefore, the first contact which closed 
received the full burden of the electrical load which caused 
pitting and burning. 

Equal division was finally accomplished with a special elec- 
trical current dividing circuit which incorporates a balancing 
reactor of small inductance relative to that of the main trans- 
former of the power supply. When properly combined with the 
buffer network, this reactor effectively forces the equal 
division of the make and break energy in each cycle and 
at the same time retains the economic advantage of a 
single large transformer. 


The current limiting reactor in the typical circuits shown 
above, limits by reactance the current which flows in the 
leg which has the completed circuit. When the second con- 
,_ tact closes, the reactive effects are cancelled and the current 
is limited only by the DC resistance of the reactor. In the 
tandem type vibrator the division is carried out by first 
equalizing the current between the pairs of contacts. Then, 


oh Ea Mee 2 biel Saag 





nal 0d 3 


Ml LS 
i 





by additional reactors, the current is equally divided between 
the individual contacts. This exclusive and patented* E-L 
development opens many new fields and applications to the 
benefits and advantages of Vibrator Power Supplies. Consider 
your needs in the light of this increased capacity. 


E-L Vibrator Power Supplies have wide application in many 
fields: radio, marine, railroad, electronic and electrical. Their 
high versatility with multiple input and output voltages enables 
them to meet many power supply needs. They may be designed 
to provide any wave form needed for specific equipment. 
Another important and exclusive E-L feature that can be: 
built into your vibrator power supply is constant output volt- 
age, despite wide fluctuations of input voltage . . . economy is 
assured because of long, efficient service with minimum main- 
tenance. E-L Engineering Service is available to discuss your 
power supply problem and to design a vibrator power supply 
to meet specific voltage, power, size and weight requirements. 


(Below: A typical tandem type vibrator, which, used in con- 
junction with the electric current division circuit (see write-up. 
above) has an input capacity of 1,000 volt-amps. at 110 v. DC.) 


*Patent Number 2327577 
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Whether you need rugged, sturdy dependability for today’s 
battle conditions --- or designing foresight for tomorrow's sales 
markets --- Winco can help you with special Rotary Electrical 
Equipment. Our engineers are at your service. Consult them 
when you have a problem involving--- 

* Built-in and Shell Type Motors. 

* Adjustable Speed Motors. 

* Synchronous Motors. 

* Rotary Electrical Equipment for Aviation. 

* Dynamotors and Inverters. 

* Motor Generator Sets. 


* Railroad Car Lighting Generators. 
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terials; fabricated forms; high-pressure, and low- and 
contact-pressure laminates; cast resins; bonding ma 
terials ; impregnating, sealing and calendering materials : 
resins for paints and varnishes ; wood glues and impreg 
nants ; elastic molding and extrusion compounds; flex- 
ible sheeting and film; rigid sheets ; adhesives and bond- 
ing materials, etc. Bulletin F-5904 also contains suit- 
able illustrations to follow text showing actual use of 
all types. Bakelite Corp., Plastics Div., Carbide & 
Carbon Chemicals Corp., 30 East 42nd St., New 
York 17, N. Y. 


POWDERED METAL PRODUCTS. Complete 
compilation of facts on heavy duty self-lubricating 
bearings and machine parts. Descriptive material in- 
cludes details on composition of bronze bearings, metal- 
lurgical and mechanical advantages, filters, aluminum, 
etc. An engineering section in Catalog B-44 includes 
specifications, design features, design practice, shaft 
clearances, load rating charts, sizing methods, toler- 
ances, chamfer practice, machining and lubrication. 
Diagrams show simple machining operations, and load 
rating charts are also included. Bronze bearing and 
iron bearing sections have been prepared with reference 
dimensional drawings and tables. Amplex. Div.,. 
Chrysler Corp., P. O. Box 2718, Detroit 31, Mich. 


QUICK RESET TIMER. Electrically operated 
measuring instrument automatically registering total 
operating hours of any electrical device or motor driven 
machine is described in folder No. 844. Features in- 
cluding size, mounting, case, rating, registration and re- 
setting are provided. Text also covers specifications of 
the timer applicable for oil burners, punch presses, 
packaging machinery, airport lights, radio transmitting 
tubes, etc. An explanation is given on how the timer 
can be connected in parallel with the load to be metered. 
National Instrument Co., 246 Walnut St., Newton- 
ville 60, Mass. 


RADIATION PYROMETERS. Function of the 
radiation unit in the pyrometer system is fully explained 
in text of Bulletin P1202. Principle of operation is 
given in considerable detail and use with pyrometers 
of both the potentiometer and millivoltmeter type, with 
and without control features is fully discussed. Data 
are also provided on features which include accuracy, 
constancy of calibration, maintenance, jacketed housing 
and flexible connections to housing and specifications ; 
methods of use; methods of mounting radiation units; 
compensation ; glowing and sighting tubes for radiation 
pyrometers and potentiometer and millivoltmeter py- 
rometers. Electronic controller and indicating pyrometer 
scales plus charts are shown. Bristol Co., Water- 
bury 91, Conn. 


MULTIPLE V-BELT DRIVE. Presented in story 
form, the booklet gives a resume of the development of 
devices and fabricated tools. Starting with the early 
Greek ages, topics are discussed on the bow drill, pul- 
ley,early Roman devices, power transmission in the 
Middle Ages and in the 17th century, industrial revolu- 
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You have seen the Ever-Lok many times and probably have used the “‘turn 
of the wrist’’ and heard the quick snap of the automatic locking device. 

But do you realize that Ever-Lok is now available in a dozen differ- 
ent standard forms, that it can replace your present receptacles without 
new boxes and that it is a stock item readily obtainable through leading 
jobbers? 

There is nothing complicated about Ever-Lok. Contacts are self 
aligning and provide positive grounding. It is impossible to connect up 
the wrong way. The all-steel casing is dustproof, corrosion resistant and 
rugged enough for the heaviest duty. 

Ever-Loks are also made for conduit, outlet box, flush and floor 
mountings, for reverse —or multiple service and weathertight if desired. 
Ideal for portable equipment, test benches, outdoor applications such 
as communications and any service where interruptions must be avoided. 

Manufacturers of portable electrical equipment can insure continu- 
ous service of their product by installing Ever-Lok as a part of the 
original equipment. Ask any electrical jobber or contractor. 


RUSSELL & STOLL COMPANY 
ao 








tion and finally the rise of rope drives, multiple and con 
tinuous wrap, origin of the first V-belt drives and in 

provements, sheaves standardized, uniform in accuracy) 
design, performance, and the engineering background © 
modern drives. Thoroughly illustrated, this outline « 

historical data relates the progress of civilization up t 

the present. Multiple V-Belt Drive Association, 
140 South Dearborn St., Chicago 3, Il. 


PLASTIC COATINGS. For protection against co: 
rosion and contamination, Form 15M presents technical 
facts, features and advantages plus useful suggestions 
Kasy to apply, dielectric, impermeable, odorless, taste 
less, flexible, tough, insoluble in alcohol, unaffected by 
acids, alkalies and salts, text explains that the coating 
is used in industries including transportation, petroleum, 
chemical, bottling, food, dairy, photographic, etc. Lists 
are provided with products and machinery plus other 
types of equipment which are afforded protection by use 
of the coating. Amercoat Div., American Pipe & 
Construction Co., P. O. Box 3428 Terminal Annex. 
Los Angeles 54, Calif. : 


} 
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FASTENINGS. Thread-cutting screws are taken 
into consideration in this presentation with diagram 
drawings of garnish strips, plug assembly, plastic handle 
attachment, insulation sheathing, etc. It is explained 
that each screw cuts its own perfect mating thread as it 
is driven, taps and fastens in one operation, reduces 
costs and improves product performance. Form No. 
S-16 also shows the screw for metal with the off-center 
slot which produces sharp, serrated cutting edge and 
yielding section plus the screw for plastics. Shake- 
proof Inc., 2501 North Keeler Ave., Chicago 39, III. 
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WIRE HARNESS BANDS. Advantages and 
safety features are listed which include ease of attach- 
ment and servicing, cushioning of the wires, no acci- 
déntal opening, lining that will not pull out and com- 
plete range of sizes. Diagrams are shown plus dimen- 
sions of the different types. A gage is devoted to at- 
taching clips with specifications and drawings, and 
descriptive material is included on positive installation 
plus other engineering details. United-Carr Fastener 
Corp., 31 Ames St., Cambridge 42, Mass. 
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HEAT TREATMENT. Description of how starter 
housing and gear parts are hardened without distortion 
is found in Bulletin 115. Text includes a discussion of 
. v4 the preheat, hardening and quenching baths plus phys- 
Oe EL ME SO ical properties of alloy steels after flow heat treatment. 

The chart with this information covers steel, elastic 
limit psi., ultimate strength psi., reduction of area, elon- 


| gation and Brinell hardness, Baths recommended for 
f N D Tt S i R A i flow heat treatment are also listed including preheat. 
Le) te) a a 
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hardening, quench and temper. A. F. Holden Co., 
RPORATION New Haven 8, Conn. 
SELENIUM RECTIFIERS. Pertinent facts and 
figures are covered with charactgristics and applications 
in Bulletin R-41. Subjects discussed are assembly 
plate sizes, plate ratings, efficiency, input voltage. 
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BRIDGEPORT’S IMPROVED DHACDHAR BRON 7E 


DEPENDABLE PERFORMANCE FOR MODERN REQUIREMENTS 


Model 
MR Rotary 
Cam Lever Switch 
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| Modern engineering begins with the selection © 


4 Pe materials which will meet higher standards 


and retain their fine physical properties in actual 


" _ service. After many other materials were tested, 
| Bridgeport’s Improved Phosphor Bronze was 
| selected by General Control Company for the 

' important spring contacts inthis rotary cam 

_ lever switch. Absolute dependability, excep- 

h = tional fatigue resistance and long life have 
_ made Bridgeport’s Improved Phosphor Bronze 


a “must” with General Control Company. 
Bridgeport’s Improved Phosphor Bronze has 


; won engineering acceptance by many manu- 
_ facturers of electric switches, relays, telephone 


equipment, electric refrigerators, radio and 
radar equipment and many other instruments 
and controls. 

Designers and engineers interested in prod- 
uct improvement through more suitable ma- 
terials for certain parts should investigate the 
resiliency, toughness, high strength and cor- 
rosion resistance of Bridgeport’s Improved 


_ Phosphor Bronze. 


Your nearest Bridgeport technical advisor 


_ will be glad to discuss Bridgeport engineering 


alloys with you. 





WRINKLE 





stability, life, ambient temperature, overloads, auxiliary 
cooling, regulation, power factor and ability to with- 


| stand moisture. A table shows the selenium plate sizes 
| with type and approximate diameter. Another table 


gives sizes and normal convection-cooled ratings of the 
rectifier plates. Characteristic charts and rectifier cir- 
cuits and output wave form data are presented. A sup- 
plementary information blank is supplied with questions 
and statements on battery charging, resistive or induc- 
tive load, physical construction and quantity require- 
ments. Benwood-Linze Co., 1811 Locust St., St. 


| Louis 3, Mo. 


| POLYSTYRENE MOLDING MATERIAL. For 


injection, compression and extrusion molding, this speci- 
fication data pamphlet, edition 1, describes formulae and 
colors ; special properties, including high tensile strength, 


| low power factor, good arc resistance, etc. ; applications 


and typical uses such as in architectural, autgmotive, 
aircraft, electrical, medical, chemical, radio, communi- 
cations and refrigeration fields. Engineering service is 
also included. Thermal, electrical, physical, chemical 


_and mechanical properties are given plus working quali- 
| ties. Chemaco Corp., Subsidiary of Manufacturers 
_ Chemical Corp., Berkeley Heights, N. J. 


DC. SOLENOIDS. Containing tabular data, dimen- 


sional drawings, wiring diagrams and response charac- 
teristic charts, Bulletin 10-M presents a wide variety of 
units with various mountings and end bell construction 
for operating mechanisms such as landing gears, door 
locks and switches in aircraft. The introduction ex- 
plains the solenoid principle, availabilities, material, 
features, uses and also the general means of operating 


| mechanisms such as retarding magnetoes for starting 


engines, operating hydraulic valves and mechanical 
clutches, firing machine guns and the like. Cannon 
Electric Development Co., 3209 Humboldt St., Los 


| Angeles 31, Calif. 


| BEARING BRONZE. Illustrations show 13 in. 

length bearing which is usable from end to end with 
| no waste or scrap. Text explains that every bar is 
| completely machined—inside diameter, outside diameter 


and ends. Dimensions, availabilities and ordering in- 


| structions are provided in the bulletin, and a comparison 


is shown with rough bars having no assurance of con- 
centricity, no protection from blow holes, sand _ in- 


| clusions and hidden defects. General purpose and self- 


lubricating bronze bearings are covered. Johnson 
Bronze Co., 1011 South Mill St., New Castle, Pa. 


PROTECTIVE COVERINGS. Especially usable 
for plating racks, this flexible material, made from lime- 
stone, coke and salt is discussed in Catalog Section 
8505. Types available are listed plus details on use, 
service, precautions necessary and thinners. Also given 


| are the steps in the application of a combination cover- 
| ing, and this point is illustrated by first showing the 
| bare metal, then the metal after the first and second 
| dips, also the tape wrap and finally the metal with one 


or more finishing coats of the covering. B. F. Good- 


| rich Co., Akron, Ohio. 


ELECTRICAL MANUFACTURING 








It's hard to believe 


HIs is about a little experiment we performed with a 40 gauge 

Chromel-A wire, which is not much coarser than the hair of your 
head. We wanted to find out what would happen to a wire so fine, if it 
would be heated to 1800 Deg. F., say, by passing a current through it. 
... If you didn’t know how durable Chromel-A is as a heating element, 
yqu’d think that this .0031” dia. test wire, so treated, would just about 
vanish, while you watched. Actually, however, this 40 gauge Chromel-A 
wire, just suspended as a loop, has now run for 888 hrs. at 1800 Deg. F. 


told 4) oe 


How much longer it will last, we don't know. It’s already lasted long | CHROMEL 
enough to prove the tough durability of Chromel-A, in the heavier — Reaerrerrerrcs 
sizes used in the heating devices you sell as a dealer, or as a maker. It WIRE 
likewise proves the lasting quality of Chromel-A in electric ranges and ay 


industrial units. 


HOSKINS MANUFACTURING CO., DETROIT 8, MICHIGAN 
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No. 125 


1600 FRAME MOTOR 


Torque 4.5 in. oz. at 5800 RPM 


The power output 
of this precision 
motor is exception- 
ally high in propor- 
tion to its light 
weight and small 
size. Originally 
developed for nu- 
merous aircraft and 
portable applica- 

, tions, the charac- 
teristics of its 
performance can 
readily be modified 
for a variety of 
new uses. 


Torque at 8500 RPM = in. oz.) 
Torque at 5800 RPM (in. oz.) 
Lock Torque , (in. oz.) 
Volts input (min.) 
Volts input (max.) 
Shaft Diameter (max.) 
Temperature Rise 


eA Pee 
PBL Getta ec ee 
D el bat 202 5) 


C. MOTORS + POWER PLANTS 
| New York 


ee S$. A. Coble: Auriema 


You / A Full Range of 


Wie TL EE 


Pa ee 


Available 
for All 
These Fuses: 


3AG,and3 AB 
4AG,and4AB 
5 AG,and5AB 
8AG 
Hi-Amp Fuses 
& 


Fusible Binding 
Posts 


Fusible Meter 
Posts 


FOR TODAY'S FUSE PERFORMANCE, 
PROTECTION, EASE OF HANDLING 


Electrically welded side terminal integral with inside 
metal shell, resistant to extremes of heat, shock and 
vibration. Knob and body molded black bakelite, im- 
pervious to temperature changes and moisture—thor- 
ough insulation. Spring-activated contact maintains 
positive and continuous contact. Fuse stip permits full 
visual shock-proof inspection. Fuse changes made 
safely, swiftly and easily. 


Underwriters’ Approved 


Extractor Post No. 341001 (Old No. 1075-S),for 
3 AG, and 3 A B fuses. Tool-operated. Cutaway 
shows welded side terminals and other Littelfuse 
features. 


Extractor Post No. 342001 (Old No. 1075-F) finger-operated. 


“end ‘or new complete Littelfuse Extractor Post Pulletin. Ilus- 
trations, diagrams, applications. Range from heav a to 
most delicate instruments. Write nearest o 


[F LITTELFUSE INCORPORATED 


200 ONG STREET «+ EL MONTE, CALIFORNIA 
4757 RAVENSWOOD AVE., CHICAGO 40, ILLINOIS 
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Mr. Tops, the Paragon 
symbol of top quality 


Time Switches 
300 Series 


your “ope Source 


CONTROLS! 


Time Delay Relay 2500 Series 
800 Series 


Automatic time controls are speeding production . . . mul- 
tiplying manpower efficiency. . . and saving countless hours 
in thousands of plants in scores of industries. Submit your 


timing problem to Paragon . 


controls. 


Only $13.00 List 


300 Series self-lubricating time 
switches are accurate and dur- 
able for controlling stokers, oil 
burners, blowers, pumps, valves, 
air conditioning, etc. America’s 
leading time switch value. 


Cin hdl. Milnafl 


The time cycle of Paragon syn- 
chronous motor operated, in- 
stantaneous reset type relays 
is unaffected by vibration or 
changes in ambient tempera- 
ture. For motor and tube pro- 
tection. 


. . your top source of time 


7-Day Cime Switches 


.. are designed for presetting 
heating or ventilating schedules 
on a weekly basis with inde- 
pendent daily operations. 


Manually Preset Cimers 


The 2500 series is designed to 
close or open a circuit at the 
end of a preset interval, such 
as attic fan control. 


All these units are designed and 
built by Paragon . . . a pioneer 
in the automatic timing field. 
Send for complete bulletin. 


PARAGON ELECTRIC COMPANY 


700 oL.D 


COLONY BUILDING 


CHICAGO 5, (tt (8-6. 
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The picture above illustrates a typical battery of RB&W Automatic Cold Headers. 
Such modern equipment insures the high quality of RB&W Phillips products. 


NEW SPEED WITH PHILLIPS SCREWS 
from the oldest name 
IN AUTOMATIC COLD-HEADING 


Phillips Recessed Head Screws are 


comparatively new ... but automatic 
cold-upsetting, which is the method 
of their manufacture, was originated 
nearly a century ago by RB&W. 

This is important to remember when 
you order Phillips Screws...and a good 
reason for writing on your specifica- 
tion ““RB&W-Phillips”’. 

RB&W has had the longest experi- 


ence with automatic cold-heading of 
fasteners. Specialized knowledge in 
this method of manufacturing is your as- 
surance of a superior product. “RB&W- 
Phillips” gives you all the driving 
speed that Phillips offers, plus extra 
strength—extra resistance to head 
breakage, extra holding power inservice. 

Russell, Burdsall & Ward Bolt and 
Nut Company. Factories at Port Chester, 


that make Cimecrica stiong 


ee Na 


N. Y.; Rock Falls, Ill.; Coraopolis, Pa. 
Sales offices at Philadelphia, Chicago, 
Detroit, Chattanooga, Los Angeles, 
Portland, Seattle. 


Manufacturer of machine screws, sheet metal 
screws and stove bolts with the Phillips Re- 
cessed Head. 
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How Needle Bearings Meet 
Modern Design Trends 


DEMANDS FOR HIGHER SPEEDS, 
LIGHTER WEIGHT, SIMPLER DESIGN, 
LONGER BEARING LIFE 
ALL MET BY ANTI-FRICTION 
TORRINGTON NEEDLE BEARINGS 


The advantages of Torrington 
Needle Bearings in contributing 
to increased performance and op- 
erating efficiency of wartime equip- 
ment and materiel have demon- 
strated the opportunities they offer 
for design improvement in many 
peacetime products. 


Speeds over 50,000 r.p.m. 


One direction where Needle Bear- 
ings are being utilized with excel- 
lent results is in higher speed ap- 
plications. Needle Bearings have 
operated experimentally at speeds 
as high as 60,000 r.p.m.In one air- 
craft application the regular DC 
Type Needle Bearing is operating 
at a speed of 20,000 r.p.m. In an- 
other rotating application utiliz- 
ing seven DC Needle Bearings, 
operating speeds range from 7,000 
(0 14,000 r.p.m. under moderate 
to heavy load conditions. 


Aid in Trend to Lighter Weight 
Designs requiring weight reduc- 
tion are frequently made possible 
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TYPE NCS 


through the use of Needle Bear- 
ings. The lighter weight of Needle 
Bearings themselves and the sim- 
plification of designs made pos- 
sible by their compact size and 
high capacity both contribute to 
weight-saving designs. 


And Longer Bearing Life 
How Needle Bearings are contrib- 
uting to increased efficiency and 
longer life is well illustrated in an 
application of two precision DC 
Type to the wrist pin end of the 
connecting rod in a portable gaso- 
line engine. Designed for long 
periods of operation without serv- 
icing, it wals found that anti- 
friction Needle Bearings doubled 
the service life. The basic design 
of all Needle Bearings aids in pro- 
viding efficient lubrication, which 


<> 2D 
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TYPE FDT 


is an important contributing factor 
in service life and in freedom from 
maintenance and repair. 

Our engineering department will 
be glad to work with you in util- 
izing to the full all the advantages 
of Needle Bearings to your own 
design requirements and in recom- 
mending the type and size for any 
specific application. If you do not 
already have the Torrington Needle 
Bearing Catalog in your engineer- 
ing files, send for your copy. It 
contains a wealth of data on these 
modern anti-friction bearings for 
modern design needs. 


THE TORRINGTON COMPANY 
Established1866 * Torrington, Conn. * South Bend 21, Ind. 
“ Makers of Needle Bearings and Needle Bearing Rollers” 
New York Boston Philadelphia $ 
Detroit Cleveland : 4 
San Francisco Chicago Ss 
Toronto 


Seattle 
Los Angeles 
London, England 


TORRINGTON 


NEEDLE BEARINGS 
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Busy Motors 


Here’s a body guard that permits the motor to operate safely at 


maximum rated capacity, yet guards it from overheating and burning out. 


Built into the motor by the motor manufacturer, Klixon Motor Protec- 
tors snap the power “off” should the motor become overheated . . . wait 
for it to cool to a safe operating temperature .. . then snap the power 
“on” again either by manual or automatic reset depending on the type 
of protector you specify. And remember, its protection is permanent... 
year after year a Klixon Protector will keep providing accurate motor 


overheat protection insuring full motor life. 


Specify built-in Klixon Protectors with every motor you buy. They are 


available for A. C. motors all sizes; D. C. motors up to 30 volts. 


SPENCER THERMOSTAT CO., ATTLEBORO, MASSACHUSETTS 
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Significant Facts for Steel Users...No. 2 


GRANITE CITY ELECTRICAL SHEETS 


ade ide increased production 

and better product performance 
Granite City on-the-spot quality control makes 
these benefits possible by assuring scale-free sheets 


of unusual flatness, greater ductility, uniform tem- 
per, grain structure and core loss. 


Users report less spoilage and rejects, clean 
punching, increased die-life, faster assembling and 
better performance of finished products. 


Our cooperation to the full extent of our ability 
on any electrical sheet problem is assured. 


GRANITE CITY STEEL CO. 


Chicago « Cleveland « Denver « Houston « Indianapolis 
Kansas City « Los Angeles « Louisville « Memphis « Mil- 
waukee « Minneapolis « Moline « New York « St. Louis 


Fe nt a 
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They wanted wire, tube 


gpltt* 


...and found the strong, corrosion- 
resistant metals they sought 
among the Inco Nickel Alloys 


Are you looking for metals in ultra-fine sizes for es- 
sential applications today...or for your new products 
after the war? 
Do you want...in addition to the split-hair size 
-metals with strength, toughness and high resis- 
tance to corrosion? 
Then take a look at these examples of how INCO 
Nickel Alloys can be produced in practically any 
form or size you may want for applications that need 7 
a rustless corrosion-resisting material with high me- bas 
chanical properties... a ( MOSQUITO'S 


STINGER 
THE WIRE shown in the magnified photo above 


knotted around two strands of human hair is 0.0009” 
thick. A pound would stretch 80 miles. It is a regular 
commercial product of the Driver-Harris Co. 


THE TUBING, smallest ever drawn, is compared 
with a mosquito’s stinger. Outside diameter of this 
nickel tube is 0.0019”; inside diameter, 0.0004”. 
Superior Tube Company produces commercial tub- 
ing in INCOo Nickel Alloys as small as 0.010”, outside 
diameter, 


THE STRIP is .00075” thick... one-third the 
thickness of this page. It would take more than 1300 
strips to equal an inch. This nickel strip is made by 
Somers Brass Company for regular commercial use. 


In addition to their group properties of high strength, 
toughness and corrosion resistance, individual INCO 
Nickel Alloys have specialized properties for appli- 
cations requiring high-temperature strength, special 
hardness, resilience, etc. 

“Tremendous Trifles” a booklet which discusses 
the properties, sizes and forms of 8 INCO Nickel 
Alloys will be sent to you on request. Please give 
Company, Name.and Title. Address: 


THE INTERNATIONAL NICKEL COMPANY INC. 
67 Wall Street, New York 5, N. Y. 


“ : EOGE' VIEW OF A PAG EDGE VIEW OF 0.00075-INCH 
INCO NICKEL ALLOYS  —--E=sHEEE 


MONEL - “K” MONEL + “S” MONEL + “R” MONEL < 
“KR” MONEL - INCONEL + “Z” NICKEL > NICKEL od MAGNIFIED APPROX. 25 TIMES 
Sheet... Strip... Rod... Tubing ... Wire... Castings ; 
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Porosity is caused by (a) entrapped 
air and gases, and (b) shrinkage voids. 
It can be controlled and eliminated by: 








(1) Slow injection velocity, as slow as 
chilling of metal and thickness of cast- 
ing section will permit. This gives air 







a chance to escape ahead of the metal. 
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effect. 











corrosion. 
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. » » because this ale commibenner head* 


was die cast on a LESTER-PHOENIX! 


Here's a good example of product improvement through 
proper die casting procedure: 


Made on a Lester-Phoenix HHP3X die casting machine 
with pre-fill injection system (note special cylinder on ma- 
chine below), this aluminum alloy casting has thinner fins and 
more of them, for greater radiation area and greater cooling 
Its smooth surface likewise improves radiation, and 
its solid structure provides better heat flow. Super-pressure 
slow-squeeze injection gives it the strength to resist rough 
handling and the smooth-surfaced density to resist salt 


DIECASTING 
DIGEST 


ll—Pre-Fill Injection System for 
Eliminating Porosity in Aluminum, Brass 
and Magnesium Die Castings 


(2) High final injection pressure on 


the metal as it chills. 


This reduces volume of entrapped air 


and prevents formation of shrinkage voids. 


In the past, injection velocity and final 


pressure have been controlled and ener- 


gized by air or nitrogen filled accumulator 






The Lester-Phoenix machine not only makes a better cast- 
ing, but produces it 10 times as fast as sand casting can 
make it, at 1/3 of the cost! 


LESTER-PHOENIX, INC. 


2635 Church Avenue 
Cleveland 13, Ohio 


*Cast by The New Products Corp., Benton Harbor, Mich. for The 
Defiance Alloyed Products Co., Defiance, Ohio. 


For more information, write: 




























Send for this well illus- 
trated 8-page book 
on die casting and die 
casting equipment. 
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bottle systems. Such pressure vessels, 
containing hot oil and air or nitrogen, 
are dangerous; serious accidents have oc 
curred. Their use is expensive, due to 
leakage and absorption of the air or nitro- 
gen. The accumulator shoots the metal 
into the die at high velocity (sealing off 
escape of air) but has little energy left 
for applying pressure at the end of the 
stroke. 

The recently developed Lester pre-fill 
system eliminates the necessity for ac- 
cumulator bottles, provides high final in- 
jection pressures, and gives the die caster 
controlled injection velocity. This injec- 
tion system consists of a_ hydraulic 
cylinder fitted with a large actuating 
piston, the hollow piston rod of which 
contains a passageway to a smaller inner 
fixed piston. Oil under 1000 psi hydraulic 
pressure is introduced through the hollow 
piston rod, displacing at high velocity the 
small piston opposing it, which piston 
also carries with it in its forward move- 
ment the piston rod and the attached 
main or large piston. 


As the latter moves forward, oil flows 
by gravity from a vertical storage tank 
through the pre-fill check valve to oc- 
cupy the space back of the large piston. 
When the die cavities have been filled, 2000 
psi oil pressure from a booster pump is 
applied directly to both pistons, result- 
ing in high sustairfed final pressure which 
packs the metal into the die. When the 
injection piston reverses, the oil is re- 
turned to the gravity tank. 


This principle has been used on hy- 
draulic press rams for years, but its appli- 
cation to die casting is new. 

Advantages are: 


Injection speeds can be lower or higher 
and final injection pressure can be much 
higher—up to 33,000 psi or more, pro- 
ducing castings relatively free of porosity 
and capable of passing X-ray inspection. 
Both speed and pressure can be controlled 
independently, and are constant and uni- 
form, 


Lower operating costs are realized, 
better castings are made for less money, 
and the serious hazard of accumulator 
explosion is completely eliminated. 


Sound Die Castings 
for Aircraft 


If you are interested in making denser, 
stronger die castings which will pass 


“Sound \ 
Die Castings 
¢ tor aircraft 


X-ray inspection, send for this article by 
Herbert Chase, reprinted from Iron Age. 
—Lester-Phoenix, Inc., 2635 Church Ave., 
Cleveland*13, Ohio. 
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No buck- passing . . . that’s one of the first 


things you will notice, when you begin to do business 
with Bristol Brass. You get your answers promptly and 
straight from the shoulder, and you get them backed 
up with performance. For we figure that if we can save 
your time as well as our own, then we’re both that 
much farther ahead, and can get more done to our 
mutual satisfaction. As a matter of fact, what could be 
easier to do without than outworn formalities, red tape, 
and “buck fever” in the face of responsibility? 

This seems no unusual philosophy at Bristol, because 
it’s been practised here for 94 years. But once in a 
while someone drops a remark that it’s something new 


in his experience actually to enjoy doing business with a 


supplier. All of which is deeply appreciated. 


And it’s passed on to you simply for what it’s worth 
... on the chance that you see things the same way. 


And if you do, then we certainly hope to be seeing you. 


Makers ob Brats aivce 1650 Je Bristol Brass Gaporallioe 


BRISTOL, CONNECTICUT 
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Design and build your machines to suit their functional requirements 
and don’t worry about the electric motors required to power them. Be- 
cause that is our job. 


We specialize in building ‘““Custom-built” Motors of every description. 
They’re built to conform to the machines, and they do a very efficient 
and outstanding job of powering them. So let yourself go in designing 
your machines. We'll build for you the special motors that will con- 
form to those designs. 


You'll be particularly pleased with the Inter-changeable Features of 
Welco Torque Motors, because the Welco A. C. motor will fit where 
the D. C. motor fits, and vice versa. This exclusive feature is particu- 
larly valuable to the machine builder whose designs conform to the 
modern trend of built-in construction and remote control. 


For thirty-five years specialists in custom-built torque motors, any size 
up to 75 H. P. for any application. 


Write for full details. 


THE B. A. WESCHE ELECTRIC CO. CINCINNATI 10, OHIO 
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“PACKAGED METAL ENGINEERING ~ 


saves you time, money, labor on 
INTRICATE, UNUSUAL, COMPLEX JOBS 


N 
ETCHED PANELS, DIALS, AND INSTRUCTION PLATES ' 


with precision fabrication and decorative ingenuity J 


Grammes unique and complete facilities produce intricate, 
varied, and unusual Etched Panels, Dials, Name and Instruc- 
tion Plates, Escutcheons, and Bezels. The Radio Panel shown 
has combination metal etching, decorative enamel finish, con- 
trasting color fill-in of letters, 62 accurately positioned holes, 
entailing the manufacture of separate parts, and assembly of 


parts to panel. 


With 69 years of precision fabricating skills, broad “know- 


how;’ and cleverly devised assembly methods, Grammes can | 


save you time, money, and materials on your parts or product 


...centralized facilities provide economical production. 


STAMPING 

DRAWING TOOLS & DIES 
SPINNING EMBOSSING 

WIRE FORMING 
ENAMELING 


ETCHING LINE ASSEMBLY 
MACHINING 
SPRAYING 
LITHOGRAPHING 


SCREW MACHINES 


DRILLING 
WELDING 
PLATING 
HARD ENAMELING 
HEAT TREATING 


GRAMMES CONTRACT SERVICE—your COMPLETE mavufacturing source 


available NOW for Research, Design and Engineering—complete 
facilities, from idea development to post-war manufacturing —con- 


fidence assured. 


*"'Packaged Metal Engineering’ ...in one package... one 
service... we take over ALL responsibility, acting as Your 


factory from Design Research to Drop Shipments. 


If you have a metal fabrication problem, send for booklet ‘Contract 


Service by Grammes” today—Dept. 19-11 


“MASTER CRAFTSMEN IN METAL” 


ESTABLISHED 1875 


NEW YORK .CHICAGO DETROIT CLEVELAND MILWAUKEE PHILADELPHIA 





USE DEPENDABLE 


MACALLEN Géca. 


FOR EVERY r 
ELECTRICAL NEED g 


MICA PLATE MICA AND FISH PAPER 
Moulding, Segment, 


Flexible, and Heater . MICA AND PAPER TAPE 


MICA AND FIBERGLAS MICA TUBING 


COMBINED INSULATION AND WIRES 
MICA PAPER 


MICA CLOTH 


MICA COMMUTATOR 
RINGS & SEGMENTS 


MICA AND ACETATE 
COMMUTATOR 
SEGMENTS 


MICA AND RED ROPE 
PAPER 


SERVICE 


Write for the 


Iwi 


BLUE 
CATALOG! 


All MACALLEN MICA Products Distributed by: 


INSULATION and WIRES, Incorporated 


2127 Pine St., St. Louis 3, Mo. 289 Simpson St., N. W., Atlanta, Ga. 
30 Trowbridge Ave., Detroit 2, Mich. 181 Portland St., Cambridge 41, Mass. 
3930 Coleridge, Houston 5, Texas 


Coin Iba iTn Ta 


Calibrated for Your Exact Needs 


“Only the best materials and 
expert workmanship go into 
Norton Instruments... That's 
why they're good.” 


NORTON AMMETERS 
are built in a wide range of 
sizes and types to meet the 
special needs of industrial 
service. Theyjare the re- 
sult of a half century of 
experience), in building 
electrical instruments. _ 


Two different systems: ‘‘Moving Coil’ and ‘“Electro- 
magnetic’. Light, rigid construction; balanced on sapphire 
jewel bearings; hand drawn dials for quick, accurate reading. 


Send for our new catalog 


NORTON Electrical Instrument Co. 


75 HILLIARD ST., MANCHESTER, CONNECTICUT 
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PLASTICS 


Wey 
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Catalin and Prystal thermosetting 
pherolics offer two important advant 
to designers and manufacturers 


range and depth of gem-like color 
equalled only by minerals and semi-pre 
cious stone and casting techniques 


which rmit the use of inexpensive 


quickly constructed molds with 
size nor thickness limitations. The pr« 
ties of Catalin and Prystal are 
investigation 


Welding Compounds 


Loalin’’ polystyrene thermoplastic inje 


tion molding compounds enjoy a u 
position among plastics. It possesses 
standing electrical, chemical and mect 
ical properties. if has a zero 
absorption* and is unrivalled in 
nal = stability Were lita) nil 
weight of all the plastics and 


least costly. It is available in a limities 


range of brilliant colors 


Liguid Resins 


atavar and Loabond ident 
» for 
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lighter weight 


The specific gravity of a material is an 


important consideration in its selection 
for wartime and peacetime applica- 
tions, alike. Whether it be for an air- 
plane or a piece of office equipment, 
if a lightweight material displays all 
the strength characteristics of a heavier 
material, the former possesses many 
advantages both to the manufacturer 
and the ultimate user. 

From the molder or fabricator’s 
point of view, plastics which offer the 
greater yield per pound of raw mate- 
rial effect desirable economies in pro- 
duction and shipping. The lighter the 
weight, the greater the yield. 

**LOALIN”, our polystyrene com- 
pound, is the lightest of all plastics. 
Its specific gravity is 1.054-1.070—its 


- specific volume 26.3-25.9 cu. in. per lb. 


Ranking “first” in many physical 
properties, Loalin’s extreme light 
weight makes it one of the least expen- 
sive materials available. 


:: greater yield 


“CaTALIN” Cast Resins range in 
specific gravity from 1.315 to 1.335. 
They replace critical metals in many 
applications and may be obtained in 
four distinct formulations to fill a 
variety of industrial requirements. ‘ 

For today’s vital needs — and for 
tomorrow’s progressive planning— 
these light plastic materials offer 
unlimited scope to the product design- 
ers’ imagination. Our engineers and 
chemists will gladly contribute their 
accumulated knowledge and experi- 
ence to the conferences of your own 
technical staff. 


ONE PARK AVENUE o WEW YORK 16, Ht. ¥. 
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WAR-LEARNED PRECISION 
WILL MEAN 

PEACE-TIME 

PROGRESS! 


The postwar era will be, in many re- 
spects, a “precision” era. Unusual, often 
bizarre, performance will be exacted 
of machines and appliances — perform- 
ance possible only in smooth-working 
assemblies. 


Peck Springs meet these demands per- 

fectly. The high degree of precision ob- - 

tainable in them is due to the rigorous train- _—So, in planning your postwar line, give sober 
ing of two World Wars. The springs in most thought to the springs. Springs are the “‘life”’ 
war products must function unfailingly. Other- of a product—the only elements that supply 
wise, injury or loss of life results. To do this, their own power. Make sure they are right. 
they must be designed into the job. Plan with Peck! 


DPaeele SPRINGS & SCREW MACHINE PRODUCTS 


N-WeL CUSTOM MADE U PEED RAFT 
COILS & TRANSFORMERS =» WIRE eas 


Ilustrated at left is 220, for Faster and 
230, 240 to 9900 volt Better Wire 


Electronic plate transformer 2 = 
of 30 KVA. Stripping 


eccurecy 
More than 20 years ae ate 
of special coil and trans- over e period of 18 con- 
. secutive years. 


former manufacturing 
Write for complete Intormation—sending wire semples—ne obligation 


for industry, laboratory, : 
wench and ingame | | THE WIRE STRIPPER CO.,  2'%is%r 4s: 
SRR APNE A IED. SEAMEN TH PRAIA ESE 08 St Re RI RAED SO A AT TS ETS. 


makers. Built to con- 
weal MOLDED PLASTICS 
wes 

@ Units 1 watt to 100 KVA 


© Prompt Service on single or small lots a 
@ Specialist i in special transformers & coils for MOLDS are built in our own MOLDED PARTS are pro- 
research, experimental and product develop- Tool Room, backed by over duced with the latest type of 


ment work 2 7 7 i 
@ Engineering Service to Meet Special Appli- 25 years’ experience in making a ie = rigid ae 


cations Plastic Molds. before leaving our plant. 


‘NOTHELFER : 
WINDING Lace <0 | RLU Morena 


. 
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Give Your Customers 
Complete “Countrol” of your Machines 


.-. Build in VEEDER-ROOT Counting Devices 


If a machine can tell its operator exactly when it 
completes a run, there’s a lot of waste and con- 
fusion prevented. And if that machine can tell its 
operator exactly where it stands at any moment 
during the run, then any mechanical slow-down 
can be detected and corrected before trouble really 
takes hold. 


Built into your machines as integral features of 
design, Veeder-Root Devices Bive your customers 
the added usefulness of complete**Countrol”’... 


which means the ability to schedule and regulate 
machine-operation with unvarying accuracy, 
based on the Facts-in-Figures continuously sup- 
plied on each machine. 


Veeder-Root Devices are compactly made, adapt- 
able in their designs to your designs, easy to install 
and very reasonable in cost. Talk it over with a 
Veeder-Root engineer and let him show you how 
much merchandising power can be added to 
your products ... by ‘ Countrol.”’ 


VEEDER-ROOT INC. 


HARTFORD 2, CONNECTICUT 


OFFICES IN Boston, rg = Cincinnati, Cleveland, Detroit, Les 


Greenville, S. C., New York, 
Montreal, Buenos Aires, Mexico City. In England: 


on request.} In Canada: Veeder-Root of Canada, Ltd., Montreal 
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Angeles, 
biladelpbia, Pittsburgh, St. Louis, San Francisco, 
eeder-Root Lid. {new address 





“There’s magnet 


i wire that can 
LT ee ee | take it?! 


CONCORD RADIO CORPORATION'S 


Tew \b-page supplement! 


As magnet wire is forced into 
narrow slots when winding 


d a 
HARD-TO-GET RADIO: PARTS — enamel covering must be tough 
to stand the punishment. Acme 
Listing hundreds of different Magnet Wire can take it! 
and hard-to-locate compo- | 


| This is due to the use of 
nents, including | enamel of special formula de- 


= Resistors = Volume Controls wee ne oat ro 
= Condensers = Rheostats the manufacturer's problems. 
= Switches s& Test Accessories Acme quality is production's 
@ Speckers & Transformers first aid! Acme Enameled 
a Wire = Relays | Magnet Wire is also available 
| covered with cotton, silk or 
| thin abrasion-resistant paper. 
| Samples for test 
Here's a real bonanza of radio | re on request. 
parts. All items listed have been oro _ gauge, 
designated by Concord customers ype. 
as “urgently needed.” All are from well-known manufacturers. 
All are priced right. Remember, they'll go fast—rush your 
request for this Special Supplement! 


Only the name has been changed! THE ACME WIRE CO. 
Just another reminder that NEWHAVEN, CONN. 
MAGNET WIRE — V4RNISHED INSULAT¥ONS — COILs 





Corporation c nent. 
fayette Re eq On, = 
— te fer radio & Radio Cor You wi ° SOL-REX 
known oS the : been # mercha — ° “ REG. U.S. PAT OFF 
Miniature Incandes.ent Lamps 
for all purposes 


jon. 
ot catalogs: 


rouppore 10d AY tar ra ew ie Cam | MINIATURE LAMP WORKS 


+ Radio Ports’ 12-23 JACKSON AVE. LONG ISLAND CITY, N. Y. 
+ pard-to-Ge 
plement of rperation ! 


cord Radio Co 
RATIO 
10 CORPORA Tn. 
CONCORD RAM ivd.. —. e “Specie! ton. 
901 W.- kso the new \6-P Radio Corpor 
Please rush 3 bY the Concord 
blishe 
py 


st | a Ne NEW + MODERN 
| STREAMLINED 


ADD 


@ GREATER EFFICIENCY 
INCREASED OUTPUT 
LOWER MAINTENANCE COSTS 


TMM ieee So 


p ) ie if ») ? bd by giving them complete freedom from bear- 
Lafayette /Cadw Orr athe mochinery "will be improved 100%" nes 
P equipped with TRICO OILERS. 


Write for Catalog 


Safeguard your customers’ costly investment 


901 W. Jackson Bivd 265 Peachtree Street 
CHICAGO 7, ILLINOIS vs ATLANTA 3, GEORGIA 
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Se 


Long before the war, “Cole Steel Equipment” 


had earned its reputation for quality. Tough 
assignments are part of our everyday job... 
instrument housings... boxes...and chassis. 


If your blueprints call for close tolerance sheet 


metal fabrication, send us your specifications. 


_ Send for our Brochure 


“The Plant Behind Your Plant” 


COLE 


STEEL EQUIPMENT CO. 


349 Broadway, New York 13, NY eta ee TOL) ah 
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LS” You may never need a molded rotor com- 

y plete with multiple bi-metal rings, such 
Ad Ee as we show in this enlarged view. But the 
as _ design engineering skill, molding expe- 
rience and facilities that are required for 

the volume production of such an item might be used to ben- 
efit your products—products to be produced for war require- 
ments and/or in the planning stage for postwar promotion. 
Regardless of how you may have considered plastics in 
the past, it is in your interest now to reconsider them for the 
possibility of new applications. Military requirements for 
rigidly held tolerances are one of the factors that have 
brought about improvements in molding methods. These 
may have a bearing on the performance of your products. 


SE 22 
aa 


ee 


How You Benefit the Most from Our 

Plastics Experience and Facilities 
Call on us in the beginning—when the product or part is in 
the idea or design stage. This gives you full advantage of 
our plastics experience. From a study of your problem, we 
determine the benefits of molded plastics for the job at 
hand. Our engineers help in design development. From the 
many kinds of plastic materials, we select those that have 
the desired properties for the specific 
application and molding process. 
Early consultation helps in securing a 
design that permits maximum manu- 
facturing efficiency. Write for free 
copy of Folder File EM11, outlining 
our services. 


TRADE MARE 


THE SYMBOL OF 
ENGINEERING EXPERIENCE 
AND MOLDING SKILL 


PLASTIC MANUFACTURERS 


INCORPORATE DO 


STAMFORD, CONNECTICUT 
MOLD MAKING « INJECTION & TRANSFER MOLDING +» COMPLETE ASSEMBLY 


REPRESENTATIVES 


DETROIT 2 LOS ANGELES 35 
805-06 New Center Bidg. 1440 So. Robertson Bivd. 


CANADA-A. & M. Accessories Ltd. 
19 Melinda St., Toronto 920 Second Ave., Seattle 1705 Bishop St., Montreal 
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A NEW FEATURE 


OF GREAT IMPORTANCE - 
ADDED TO OUR “OLD TIMER” 


Now ... Chatterless operation 
is added to the known sensi- 
tivity of our “Old Timer” (200 
Series) . . . The new feature 
consists of an energy absorb- 
ing material sealed within a 
contact carrying cage. The com- 
pound used js not offected by 
age, oil, or moisture. 


No Bounce! No Chatter! 
... in the new Kurman 
2005S Flat Keying Relay 


KEYING FEATURES: 

. No bounce. No chatter. 

. Input 50 Milliwatts. 

. Will key up to 150 words per 
minute, or 60 impulses per 
second. 

. Armature is mica insulated; is 
suitable for keying a 50 Mega- 
cycle R.F. signal. 

. Contacts will carry up to 2 Amps. 


Oscilloscopic wave form | | ; | | | 
looks like this 
NOT like this | | 


Repent ee diese me eit oil ener 
new tine of KURMAN vibrotion-proof RELAYS. 


New Feature . . . eliminates 
“bounce” and “chatter.” 


¥518 37th STREET © LONG ISLAND CITY 1, N. Y 


SPIRAL 
WRAPPED 


ROUND - SQUARE - RECTANGULAR 
Write for Arbor List of 1000 Sizes 


PARAMOUNT PAPER TUBE CO, 
801 GLASGOW AVE., FORT WAYNE, IND. 


YOUR POST-WAR PLANS 


undoubtedly are in forma- 
tion now. For better re- 
sults and lower costs IIsco 
Products are indispensable. 


oe et 
ys lectrical alae! Learn the newest develop- 
ments in 


ELECTRICAL CONNECTORS 
FABRICATED COPPER 
TUBE PARTS 


Get our Catalog. Ask our Engineers 
to help in your problems. 


ILSCO COPPER TUBE & PRODUCTS CO., Inc. 
Cincinnati, Ohio 
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gives you smooth performance 
on many aircraft and blower in- 


| 


stallations .. . saves weight, too! 


‘Here is a dependable fractional horsepower motor 
with features that result from over fifteen years’ 
‘experience in building this type of quality motor. 
Its light weight, space-conserving size, and de- 
pendability make it ideal for aircraft and blower 
‘installations. It may suggest itself as the answer 


} 
} 


to the motor problem in your peacetime product. 





You can depend on Oster motors to live up to 
the world-wide reputation of pre-war Oster ap- 
‘pliances, and to deliver results that add to the 
prestige of your product. Let us help you fit this 
or other Oster motors to your requirements. _ 


FEATURES OF TYPE B-6A MOTOR TYPICAL RATINGS OF B-6A MOTOR, CONTINUOUS DUTY 


en 
a aby seco 
ip P J oh 


Housing: Die cast aluminum, 
totally enclosed. 


Finish: Black anodized, 
Weight: 10 oz. 


Bearings: Single shielded ball 
bearings lubricated with 
grease suited for any specific 
application. Bearing hous- 
ings fitted with steel inserts 
to assure permanent bear- 
ing alignment and proper 
bearing fits. 


Mounting: Flange or standard 
¥," dia, air corps rabbet. 


Brushes: Metal graphite of 


ample size to assure unu- 
sually long brush life. 


Windings: Available in shunt, 
series, and split series rever- 
sible, 12 and 24 volt, inter- 
mittent and continuous duty. 


Temperature Rise: 55°C max. 
frame temp. rise at rated load. 


Modifications: Special shaft 
extensions, mounting ar- 
rangements, leads etc, also 
furnished for operation in 
high ambient temperatures 
and high altitudes. 


Applications: Suitable for op- 
eration of blowers, switch- 
ing arrangements and other 
similar aircraft applications. 


All data and ratings are approximate 


DEPARTMENT E-20 
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Maximum H.P. 1/100 1/150 
R.P.M, 5800 
Full load amps. at 24 volts 


Starting torque in % 
of full load torque 


4 HOLES 
EQUALLY SPACED 
-1440°DIA. 


1/200 
3800 


n Oster Manufacturing Company 


RACINE, WISCONSIN 
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Our Contact Department is an institution in itself, equipped with every 
modern facility to furnish you anything you need in contacts and contact 
material for light or heavy duty in platinum, palladium and their alloys, 
gold and silver. Baker contacts carry the assurance that all work is done _ 
to a rigid standard and only by expert operators supervised by a com- 
petent scientific staff. 


Among our regular products are contact screws, studs, bars, plates, : 
washers and laminated and inlay strips of any width and thickness. 


LIGHT ASSEMBLIES. We are equipped to undertake Se aEn ia 
work for light assemblies and sub-assemblies for the electrical, electronic, — 
radio, refrigeration, heating and other industries and to make small — 
instruments and instrument parts to your own specifications. 5 


BAKER & CO., INC. 
(113 Astor St., Newark 5, N. J. 
NEW YORK SAN FRANCISCO 


FOR CONTROLLING 


AIR, WATER, GAS, 
LIGHT OIL AND 
1.P.S. Port sizes: REFRIGERANTS 


%” and Y" to 


. * ae >> “ ond Ya" Wide range of uses where single 
Paper Section oe re ss eisai needle port sizes provide enough flow 


Standard: %” 


D.W.D. 


Coil. All by Underwriters capacity. Practical, simple, proved de- 

— pe _ Lab. F.M. sign. Body of brass; all internal parts, 
are 7 i ao saan bronze or stainless steel. Two-wire, cur- 

made by "ICE rite tor t failure: 

sorted “ PINE: catalog 52. a 4 ure; no hum, packless. A.C. 


specifications. 3 r on. A / ; oe G E N E R A L Cc oO N T ie Oo L Ss 


801 ALLEN AVENUE, GLENDALE 1, CALIF. 
DAVIS made COILS Branches: Boston * New York + Detroit - Chicago * Dallas 


CAPACITY AVAILABLE NOW peace ce eee 


COILS-SOLENOIDS 
ADD TRINSFORMERS 


DWD. EELS . any ype 
x Dp or quantity to your 
Specifications. ; 
Two Large Plants ei Over 30 Years’ Experience 


At your service for immediate attention to any coil prob- 
lem. Bring your inquiries to Davis engineers, long ex- 
perienced in usual as well as unusual requirements. With- 


out obligation send blueprints or specifications for FOR THE ELECTRONICS EQUIPMENT MAN UFACTURER 
prompt estimates. Wire or Write 
. Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High eetiees 
Tube Sockets, Iron Core KF Chokes, Quartz Q Polystyrene Insulation, H ish 
DEAN W. DA Vi Ss & co. Frequency Variable Condensers, Meter Type Dials, Case Aluminum Sone 
Catalog Unon Request 
PRECISION-MADE COILS FOR EVERY PURPOSE 
1006 FIRST sT., KENTLAND, INDIANA TNA aaa MFG.CO Inc. 
Factories in Chicago and Kentland, Ind. bo te Take WeCh a eT Ct 
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e sure it’s right for Plastics 
before you go too far! 






N PLASTICS it’s bad business to get the cart before 

the horse. For instance, a part designed for 
plastic molding may have related parts to be made 
of other materials. If the design of the plastic part 
proves impractical or uneconomical from the stand- 
point of moldability, it must be redesigned. And, 
more than likely, the related parts may have to be 
redesigned also . . . a costly procedure, to say 
the least. 

One way to be sure about these things is to call 
in a CMPC Development Engineer during the 
early stages of your planning. He’ll know whether 
or not your job can be economically molded in 
plastics, and if not, he can probably show you how 
it can be redesigned to make it practical. And he 
can help you in many other ways too, for he’s an 
integral part of a well rounded organization of 
plastics specialists . . . laboratory technicians, 
designers, engineers, production experts .. . with 
over 25 years’ experience in the field. Operating the 
largest, best equipped custom molding plant in the 
Middle West, CMPC offers a complete service... 
from designing and engineering through mold- 
making, molding, and finishing to on-time de- 
livery*in accordance with your own production 
schedules. 

If you’re starting a new design for a molded 
plastic job, call ina CMPC Development Engineer. 
Your request incurs no obligation. 


CHICAGO 


















€Cause 
4 and offe PC mold 
nA @) L D . D Pression; *!! three Sall types of ] - 
eVvelon, "ection th of Prastic mate ; 
& RO D U CTS recommengut, Engineer’. transfer 2g... coals 
; e F * + COm- 
the method ef . ae ‘+ a CMpre 


CORPORATION 


COMPRESSION, 






INJECTION, AND TRANSFER MOLDING OF ALL PLASTIC MATERIALS 





1024 N. Kolmar Ave, &9 Chicago 51, Illinois 
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—and the COMPACT MOTOAIR 
improves MACHINE-DESIGN, too ; . .“ 


HOLDING FABRICS 
OR PAPER FOR 
ACCURATE BONDING, 
SLITTING or WINDING 


Before approving any 
plans for post war 
machines, weigh the 
advantages of the 
MOTOAIR pump. 


OPENING COLLAPSED e 


Ensen corde Nee DELIVERS 
VACUUM 

or 
PRESSURE 
—or Both, 


VACUUM FILLING 


TANK EVACUATION 


POWER for CHUCKS 
or VISES 


LIFTING & CONVEYING 
SHEET-METAL PARTS 
FOR DIE-STAMPING 
or ASSEMBLY 


PAPER HANDLING 


CLEANEP or 
BLOWER SYSTEMS : 
*AND 
ELIMINATES 
GEARS, GUARDS 
DRIVES & SHAFTS 


he 


MOTOAIR has 

been reported 

more accurate; 

less costly than 

“electric-eye.” 

Suitable for wall, 

ceiling, or nor- 

mal mounting. 

Motoair lends itself admirably to use as an acces- 
sory in many types of machines. 


NEW JERSEY MACHINE 


. CORPORATION 
15th AND WILLOW AVE. HOBOKEN, N. J. 
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pibsiloy'A 
Suc 


MOTOR STARTER 
CONTACTS 


% Motor starter manufacturers are turning to Gibsiloy “A” 
for their contact material, because of its assurance of long life 
and its freedom from overheating and sticking on overloads 
and jogging service. Its low contact resistance enables it to 
efficiently carry high continuous currents. 


Gibsiloy “A” is a sintered combination of silver and nickel 
powders and has all of the required, characteristics for this type 
of application, as well as for many others. 

Gibson Engineers are prepared to study and present a so- 
lution to your contact problems. Write for complete details. 


Sah dhehellit 


ys 


yasags joe Perens 2 ei Lore 
GipSON EcectrRic COMPANY 


LOUTHAN SX-1 STEATITE 
LOW LOSS INSULATION 


For RADIO HIGH 
Communication DIELECTRIC 


Equipment Use oo 
* To Moisture 


Any Size.... * 
.. ++ Any Shape Precision Made 


The LOUTHAN MANUFACTURING CO. 


“Ceramic Specialists Since 1902” 


EAST LIVERPOOL, OHIO, U. S. A. 





More turns in same s L 
space for same wire—mini- 
mum coil size—se 

strip required — spiral- 

for greatest strength—SUPER- 
IN ATION. 


Round, Square, Rectangular 


PRECISION PAPER TUBE CO. 
ALSO DIELECTRIC PAPER TUBES 
2035 W. CHARLESTON ST CHICAGO 47. ILLINOIS 


Ask for Sample 
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HERE’S WHAT HURLETRONS 
ARE DOING TODAY 


Simple rounds from automatic screw 
machines and centerless grinders . . . 
ne for length, O.D., eccentricity, 
and objectionable taper . . . at speeds 
up to 145 pieces per minute. . . rejects 
selectively sorted in increments of .0001. 


50 calibre machine gun bullets... given 
seven dimensional inspections to .0001 
...Speed, 90 per minute...saving as high 
as $145.00 per day per machine over man- 
ual methods. Three-quarters of a billion 
pieces passed in one plant without a 
single loading plant rejection. 


Bomb fuze components... given di- 
mensional inspections to. 0001. In- 
spected at the rate of 100 per minute. 


_-*75, M48 fuze delay plunger’ assembly 

/... arming and non-arming char- 

acteristics determined by electron- 

ically detecting correct or incorrect 

operation of centrifugal pins and 

springs. Here is a dimensional check 

Soar made while the part is rotating at a 
prescribed r. p. m.! This hitherto baffling problem 
has been satisfactorily solved by Hurletrons now 
operating in U. S. Ordnance plants, checking assem- 
blies at the rate of 60 per minute. ; 


x~* * 


Perhaps the above applications will suggest a situ- 
ation of your own that might be handled efficiently 
and economically by Hurletronic Equipment. We've 
tackled some mighty complicated problems and have 
come up with the right answer . . . and it’s. very 
probable that we can do as much for you. So, why 
not give us the details, today? There’s no obligation. 


ELECTRIC EYE EQUIPMENT COMPANY 
NOVEMBER 1944 


ODERN production methods have outgrown manual 
inspection of critical dimensions. When thousands 
of parts must be inspected and held to very close toler- 
ances, the human element is too uncertain . . . the time 
element too great... and manual methods too costly. 
Wartime demands brought improved automatic elec- 
tronic inspection methods with the result that today small 
arms ammunition, bomb fuzes, and many other mass pro- 
duction items are automatically inspected at unbelievably 
high speeds. Day and night, Hurletron Photo-Electronic 
Inspection Equipment maintains tolerances with consistent 
accuracy to .0001. Naturally, inspection costs have been 
reduced to ridiculously low figures. 


What is your inspection problem? 

The principles of Hurletronic inspection can be applied to 
hundreds of peacetime products with the same results. . . 
high speed, automatic precision inspection at amazingly 
low costs. There are no dials to be read . . . the operator 
makes no decisions. . . the selection is made electronically 
throughout. Industry has already awakened to the re- 
markable postwar possibilities of Hurletronic Equipment 
and many interesting problems have already been solved. 
Whatever you are manufacturing or plan to manufacture, 
if it involves precision inspection of mass production 
parts, you'll find it to your advantage to consult with us. 
And such consultation involves no obligation. 


HURLETRON 


ELECTRONIC INSPECTION AND CONTROL EQUIPMENT 


3 West Fairchild Street © Danville, Illinois 
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After The 
Others Failed... 


SpeedWay's “know how" was able to 
develop new gearmotor designs for the 
Armed Forces that did the required job. 
Today, expanded needs for these motors 
teke SpeedWay's capacity, es well as the 
capacities of other large motor manufacturers, 
working to SpeedW ay Specifications. 


if you need mater or gearmotors for a Write for SpeedWay's new 
or special application, bring your Motor Bulletin showing stand- 

problem to SpeedWay. Motor outputs 

range from 1/3000 to 1% h.p. Unlimited ard A. C., D. C., and Universal 

gear ratios available from stock gears. Write Motors and gearmotors. 

for our recommendations on your war or 

postwar problem. 


S233 Oe ate 1828 S. 52nd Ave., Cicero 50, Ill. 
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The Importance of MICA 
for National Defense 


Submarine engines depend on Mica 
parts for reliable performance. Elec- 
trically-driven TORPEDOES would be 
almost an impossibility if it were not 
for certain MICA segments contained 
in the motor parts ! 


FORD RADIO & MICA CORP. 


Joseph J. Long, Pres. 


538 63rd St., Brooklyn 20, N. Y. 
Est. 1917 Tel.: Windsor 9-8300 


IDENTIFICATION TAGS 
OF EVERY DESCRIPTION 


For identifying Wires, Cables, Parts, Assemblies, etc. Embossed or Stamped 
Markings, es desired. Consecutively numbered tags « specialty. Blenk 
tegs for customers who prefer to do their own marking. 

Write for Free Samples and Prices 


NATIONAL BAND & TAG CO. 
DEPT. 9-839 NEWPORT, KENTUCKY 


HIGHEST QUALITY 
FOR 45 YEARS 


Kester engineers will gladly 
assist you in working out any 
flux or solder problem. Write 
fully, without obligation. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 39, Illinois 
Eastern Plant: Newark,N.j. Canadian Plant: Brantford, Ont. 


ELECTRICAL MANUFACTURING 








ree = ses 


ROM all indications, people are 

doing a lot of daydreaming 
about the kind of world this will be 
after V-Day. They vision a brand 
new world filled with amazing de- 
vices—utterly different from the 
world we know today—in every- 
thing from homes to equipment, 
machines and gadgets. 

Of course, many products will 
undergo a change for the better 
and many new ones will be added. 
But to expect a completely radical 
and instantaneous departure from 
the proven and time-tried is neither 
realistic nor practical. This is par- 
ticularly true in respect to those 
basic materials which have kept in 
step with progress. 

Steel is an excellent example. Its 
advances due to war’s exacting de- 
mands have been many and impor- 
tant. Steel processing has improved 
and new steels have been devel- 


oped. Now, more than ever before, 
it deserves the title of “The World’s 


Wonder Metal.” It is hardly likely, 
therefore, that the manufacturer 
who has won success with a product 
made of steel will be carried away 
by phantom claims for any mate- 
rial yet to be completely proven, 
no matter what other changes he 
makes. 

In the big job before you—of 
translating your customers’ day- 
dreams into practical products—we 
specialists in steel should be able to 
help you. For we know what steel 
can give and what you can do with 
it. We know that, despite its well 
recognized virtues, you still may 
not have tested its full resources 

You can still satisfy the craving 
for the new and unusual, still do it 
better, with steel. That is why we 
would like to talk it over with you. 
Our steel specialists will be glad to 
discuss with you, without obliga- 
tion, any problems involving the 
various uses of steel. Just give us 
a call. 


CARNEGIE-ILLINOIS STEEL CORPORATION 


Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 


United States Steel Export Company, New York 
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...is a job you face as a product designer! 





War-Tested U-S°S Steels 
for Your Peacetime Products 


U-S-S HIGH STRENGTH STEELS to resist 
corrosion and increase strength without adding 
weight. 


U-S-S COPPER STEEL to give at least twice 
the atmospheric corrosion resistance of regular 
steel at little additional cost. 

U-S-S HOT-ROLLED AND COLD-ROLLED 
STEELS to provide the basic advantages of steel, 
plus maximum economy in accordance with the 
needs of each job. 

U-S-S ABRASION-RESISTING STEEL fo com- 
bat wear and friction. 

U-S-S STAINLESS AND HEAT-RESISTING 
STEELS to assure high resistance to corrosion 
and heat, and to reduce weight. 

U-S-S CARILLOY ALLOY STEELS — Special 
Steels for the special jobs of industry. 

U-S:S PAINTBOND—A galvanized, Bonder- 
ized sheet that permits immediate painting and 
holds paint tighter. 

U-S-S VITRENAMEL—Sheets designed espe- 
cially for porcelain enameling. 

U-S-S ELECTRICAL SHEETS for motors, gen- 


erators and transformers. 















So EE 


DUPLICATED 
wie 4 Tee Ah ek as 
DIES 


PECIFICATIONS If you desire to save 
time and critical mater- 


ials on production of 
metal stampings or other 
T0 DAY h i D E Vy 7 RY small parts, then the 
DI-ACRO System of 
>” oan *‘Metal Duplicating 
DAY FOR THE LIFE Without Dies” merits your 
consideration. It is based on 


the rapid and accurate pro- 


duction of formed parts with 
OF YOUR PROD CT DI-ACRO Shears, Brakes 
-* and Benders. All duplicated 


work is accurate to .001’. 

These precision machines are 

adaptable to an endless va- 

riety of work, and ideally 

suited for use by girl operat- . 
ors. For short runs your parts are BENDERS “™ 
processed in a matter of hours in- 

stead of waiting weeks for dies. 


Send for This Catalog , 
“DIE-LESS DUPLICATING’ 


It illustrates many stampings or parts made with- 
out dies, gives full details on DI-ACRO machines 
and shows how they may readily be adapted for 
various applications. Request your copy now. 


That’s our FUNCTION! 


There's not t problem involved to 

soa ithaca bemeete “on deliv- LOSSES 
ery". . . any wire can be manufactured i 

“to pass.” But it's another matter to making dies 


STOPS 


meet these same requirements year & templates 


after year under the severe strains and loads in wiiliahe? Wali ‘i dkina SPECIM 


® at the bench; ready 
service. fer the layout in a 


few minutes. The 


Hudson Wire engineers are not just wire specialists oo Teen. ine 

—They are field strategists. anticipating causes nan rey tte hg nde > Mage gp toting 
of wire failures, insulation wearing, overloads, Write for full information 

etc. They do more than recommend a wire, more THE DYKEM COMPANY, 2963-F Worth lith St, St. Louis 6, Mo, 
than fill your specifications. The service life of In Canada: 444 Pacific Ave., Toronto, Ont. 

your product will not be impaired because of an 

inferior wire or ineulation—it it's a Hudson Wire 


product. That's what we are paid forl 


JUST FILL IN GAUGES AND MAIL FOR SAMPLES AND PRICES 


Available for fluores- 
opper otton Coverec u cent and incandescent 


| Enameled Iron" Celanese Covered >< > lighting or fractional 


| 
| Enameled Alloy | Glass Fibre Covered HP control. Trouble- 
| 


| 
| Enameled Aluminum | Twisted Multiples ba : free operation, de- 
| ae 


dabl ° 
Parallel Multiples ont ge Bee 


Litzendraht light control con- 
\% i) serves electric power. 


No. 1610 
ek! 10 Amp. with 
T-Ra 


f Manufacturing Co., Inc. 
— re We OME e mn Doe a. 


CONNECTICUT 
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Tas fractional horse power brush testing labora- 
tory as ~ell as the Research Laboratories of 
National Carbon Company, Inc. first made possible 
the successful operation of brushes on high alti- 
tude airplanes. This problem has occupied the ma- 
jor portion of the time of these laboratories for the 
past few years. 

As the heavy war demands upon our brush test- 


ing personnel and equipment taper off, the non- 


cy 


Dont get caught in the brush rush | 


fo 


war-essential activities of this unique fractional 
horse power brush testing laboratory are becom- 
ing available for testing models of your postwar 
motors, and determining the brushes for the most 
satisfactory operation. 

We urge you not to wait for the rush, but to 
submit your test models to us as soon as you can 
so that our services may be both thorough and on 


time. 


Keep your eye on the infantry... the doughboy does it! 


NATIONAL CARBON COMPANY, INC, 


Unit of Union Carbide and Carbon Corporation 


sa 
General Offices: 30 East 42nd Street, New York 17, N.Y. 


Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, New York, Pittsburgh, San Francisco, 
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WRAP SECURELY ADDRESS CLEARLY 


EXPRESS BEFORE DEC. 1st 


BEFORE YOU can wrap, address and ship you first 
must have bought something. Have you completed 
your Christmas shopping, particularly for those gifts 
you will send out of town? Railway Express relied on 
by generations of Americans for speeding gifts and 
goods safely to their destinations, suggests you do it 
now. And here’s why: The shipping needs of our 


country at war are urgent. 


You, as a gift sender, can help us serve your inter- 


ests, too, by doing these three simple things: 


1 Shop and ship before December Ist. Phone 
Railway Express when the packages are ready 


to go. 
2 Wrap your gifts carefully and securely. 


3 Address them clearly with your own and the 


consignee’s name, street number, city and state. 


YS 


SD 


| MODEL 201 VIBROTEST 


PUTS THE 
FINGER ON 
FAULTY IN- 
SULATION 


VIBROTEST TELLS THE 
INSIDE STORY ABOUT 
INSULATION 


By the mere press of a button the 
VIBROTEST tells the inside story 
about electrical insulation. Faulty in. 
sulation is quickly detected ... costly 
electrical breakdowns can be pre. 
vented before they happen. The 
large clear faced meter tells the 
whole story quickly in megohms or 
ohms. 


No hand cranking ...no leveling... 
sturdy, compact and easy to use. 


| == are sour st. 


Many VIBROTEST models available 
to meet your requirements. Write 


today. 


ASSOCIATED RESEARCH | 
@ ws) cotporated 


PORTLAND-MONSON SLATE (CO. 


ZAONSO, Quarriers of 
YF > Monson Slate 


< SS for Electrical Purposes 
Natural, Black, Oil Finish 


Office: Quarries: 


Portland, Maine e Monson, Maine 
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COMPLETE ENGINEERING SERVICE 


os 
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STAMFORD, CONN, Seal 


Ys strife— destructive vibration—can enter a rotating as- 
sembly even at 40 r.p.m., depending on the size and 
. weight of the body. 


But 40 r.p.m. is nothing, by today’s standards. For modern 
machinery demands speed, speed and more speed .. . not 
just 40, nor even 40 hundred, but speeds as high as 40 
thousand r.p.mm.! 


Without accurate static and dynamic balance, such speeds 
could never be maintained. 


The pounding, tearing, wearing effect of unbalanced 
forces on bearings and delicate machine structures must be 
eliminated. That is the job of GISHOLT DYNETRIC BAL- 
ANCING MACHINES*. With the aid of lightning-fast 
electrons, they have made balancing a low-cost production 
process, ready to be applied to all kinds of rotating parts. 


If smooth, vibrationless operation can im- 
prove the performance of your product, ask 
for information about Dynetric Balancing. 


*A development of Westinghouse Research Laboratories. 


GISHOLT MACHINE COMPANY 
1119 E. Washington Ave., Madison 3, Wisconsin 


ay) * 


at 40 (r.p.m.) 


DYNETRIC BALANCING MACHINES zre 
widely used to insure the smooth, accurate perform- 
ance of radial and in-line crankshafts, armatures, 
aircraft propellers, etc. It is the fastest, most accurate 
means ever developed. 


Look Ahead... Keep Ahead... With Gisholt Improvements 
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Latest 
Permanent Magnet 


MANUAL ~ 


NEW! A valuable, up-to-the-minute manual on the design, produc- 
* tion and application of the modern permanent magnet. Pre- 
pared by The Arnold Engineering Company, this is an authoritative 
treatise based on many years’ experience in the production of Alnico 
permanent magnets for a wide range of applications. 
Contents include such subjects as Magnet Materials, Resistance Com- 
parisons, Physical and Magnetic Properties, Demagnetization and 
Energy Curves, Fabrication, Design and Testing. Charts and tables 
illustrate and explain various aspects of the discussion. 
Recent improvements have opened many new fields for permanent 
magnets to reduce the cost and improve the efficiency of many devices. 


@Write TODAY for your copy on your company letterhead. 


147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 


| ELINCO SELF-SYNCHRONOUS 
ANOTHER ; 


SPECIAL BY oes ) TYPE MI-1 MIDGET 
PROGRESSIVE ences ae ; MOTOR 


Type Mi-1 is an indicating-type 
motor; also available in rotating 
and differential-type motors, and 
with double shaft. 

SPECIAL DESIGN — Our engineers are at 


your service to discuss the design of special and 
experimental fractional h.p. motors and generators. 


ELECTRIC INDICATOR CO. 


107 PARKER AVE STAMFORD, CONN. 


alloy 
upset 
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put: © 
pieces, 
{ractions, 
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a New Extrud 


Excerpts from the E.T.L. report covering tests made on 
Natvar No. 400 in accordance with A.S.T.M. Standards. 


DIELECT RIC STRENGTH s.T.M. 1350-43 FLAME RESISTANCE _ 1350-43 
Average volts pet mil: ; Burned about Y% 1. in 10 to 15 seconds and then went 


: out. Three tests were made, 
Wall thickness: - 


DIELECTRIC CONSTANT AND POWER FACTOR EFFECT OF CHEMICALS 

Dielectric constant at 29°C and relative humidity 60% Effect of 7 days immersion 19 solvents at room tempera 
At 60 cycles: 45 ture; average of 3 tests in each solvent: 
Atl megacycle: 4.35 Change in dimensions 

Power Factor: At 60 cycles: 056 Change in weight Per cent of dimensions 
Atl megacycle: 064 Per cent of | of specimen as received 


Solvent weight of spect: Outside 


ARC RESIST ANCE _—KST M. p495- 42 men as received Length diametet Thickness 


13 4 5 per cent 
Average ~ 19° secon sulfuric acid + 0Al none none none 
OIL RESISTANCE _AS.TM. p295-43T 1 percent 
“Turbol 10° at 105°C was used. im- potassium 
mersion there WS no apparent ¢ i hydroxide + 0.83 none 
After 24 and 48 hours there was f° sign of change in Petroleum 6.62 . ne none 
the tubing. Three separate tests were made. Ethyl Alcohol + 1.66 none 
Benzol +21.9 . ’ —24.0 
HEAT ENDURANCE _AS.TM. 1350-43 
After 7 days at 125°C the tubing did not crack of WATER ABSORPTION 
otherwise fail when bent 180° around @ ts” mandrel. Average of 5 tests 


TENSILE STRENGTH AND ELONGATION syrater absorption, per cent by weight of dry 
0.63 


At 200% elongation: Average 1980 Ibs. per $4: in. specimen 


At Maximum: Average 2870 Ibs. per $4. 19 ; : ‘ 
Total elongation: 350% Soluble matter, P¢f cent by weight of dry specimen 0.01 


Total water absorption, per cent by weight of dry 
LOW TEMPERATURE FLEXIBILITY specimen 0.64 


After 3 hrs. at minus 30°F specimens were bent around Change in dimensions: in length none 
qa mandre fs” in diameter. There was no sign 0 in outside diameter none 
cracking Of other failure. in thickness none 


This new tubing is NOW commercially available for wat 
uses. For further information, write, wire Of phone us. 
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» Electrical Porcelain 
GEARED FOR WARTIME | | Uniform in Size and Color 


You can depend upon Colonial 
Porcelain for uniformity of size 
G 0 0 D : 0 R p E A C E T I M E and quality. It is accurately made 
. to specifications and burned in 
gas -fired, temperature-controlled 
ilns. Thus each piece comes 

within acceptable tolerances. 
" aeenoee is 2 
. ° . a? porcelain specifie 
Sigma Relays Form the Vital Link | ‘ me for thousands of 
Between Machine and Monitor in || | _™_ ma —clectrical and radio 


‘ ‘ . . ° 1 | my appliances and other 

This Typical Industrial Application | : products where good 

. ° « ee 3 f ey insulation and cor- 

of Sigma High Speed Relays a | ‘ak. “- } sosion  resistiag 

‘ae properties are re- 

quired. We welcome 

your inquiry. 

The Colonial 


—— ae : “¥ e 2 Insulator Co. 
oe Peete = a : oie e : 937 Grant, Akron II, O. 
ed a 7 ™ : CHICAGO OFFICE 
=a ' ; ; S : 2753 W. North 


cw 


) 
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~<\ PORCELAIN] 
ELECTRONIC SEQUENCE INDICATOR | SS ; E MADE 10 ORDER 





Designed by Arthur T. Hatton & Co., Hartford, Conn. 


An automatic machine completing 130 cycles of | | Do YouKnow ALL of the Advantages 
operation each minute is electronically monitored OF INFRA-RED RAY DRYING WITH 


at four points in each operation. The door of 


this indicator carries a row of tell-tale lights of | NALCO DRITHERM FILAMENT LAM PS? 


different colors to indicate failure at certain eons attay' tSeying, Yeking, thent- 


° ° ° ° ° ° ing and dehydrating is the modern 
points in the machine cycle. The failure impart- method—cuts drying cost, saves time, 


ing an impulse for only one milli-second will cause Baw > Ai Zin Sees minimum space, produces uniform 


results. 
a sustained brightness of the indicator lamp. Me a enh eek tall Semen tt as 
clear glass types. 
Learn all of the advantages of the Infra-Red 
process—Write for your free copy of “Drying 
Problems Made Easy”’ today. 


North American Electric Lamp Co. 
1082 Tyler Street St. Louis 6, Missouri 


Sigma Relays are famous 
for reliable fast operation. 
Perhaps you have a prob- 
lem requiring special en- 


gineering. Our staff is at = ? | 7 
ci" lag) MAGNATROL 


J) | MAGNETIC VALVES 

cH Ve Se sa or | To control electrically the flow 
sae of Air-Gas-Oil-Brine- 

Sigwta Instruments, INC. Hot or Cold Water, etc. 


Send for Catalog 
C/emative 
RELAYS MAGNATROL VALVE CORP 


Wires so “ahaa See | B56 BEEKMAN STREET NEW YORK, N. Y. 
’ « 
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Test Your Knowledge About Nickel-iron Alloys 


High nickel alloys can solve a multitude of problems in product design. Mag- 
netic qualities of certain alloys can compensate for temperature variations 
where they affect the performance or accuracy of a device. Low expansion 
properties of some of these alloys solve problems that call for high accuracy 
and freedom from size change with changes in temperature. Glass sealing 
characteristics of some of the alloys open new fields for sealing products with 
a glass to metal seal—not only vacuum tight, but dirt and moisture proof. 


See if you can select the right answers to the following questions. Check your 
answers and compare them with the list printed in the box at the bottom of 


the page. 


—Between —75°F. and 200°F. the rate of ex- 
pansion of Carpenter Invar “36” compared 
with mild steel is: 


[] A—About 1/4 that of mild steel 
[] B—About 1/2 that of mild steel 
{] C—About 1/10 that of mild steel 


—Machining of Carpenter Invar is made easy 


by: 
[]) A—Special attention to tooling and 
lubricants 
(1 B—A patented free-machining analysis 
[] C~—An annealing process 


—A vacuum tight seal of metal to glass is 
made possible by Carpenter Glass Sealing 
High Nickel Alloys because: 


(] A—tThe material is non-corrosive 


[] B—tThe coefficients of expansion are ap- 
proximately the same 


[] C—tThe alloy fuses at the same tempera- 
ture as the glass 


4 —Motion is produced by Carpenter Low Ex- 
pansion Alloys when used in temperature 
control devices with a high expansion 
metal: 


(] A—By the difference in expansion rates 
(1) B—By a difference in electrical resistance 
[] C—By a difference in magnetic properties 


5 —Accuracy of electrical devices can be pro- 
tected against changes in ambient by Tem- 
perature Compensator “30” because: 


(] A—The permeability of the alloy varies 
with temperature 


[) B—tThe electrical resistance of the alloy 
varies with temperature 


() C—The alloy exhibits certain changes in 
hysteresis with temperature variations 


If you scored high on this quiz you are in a position to 
make excellent use of the special characteristics of 
Carpenter High Nickel Alloys. For further information, 
write for our Engineering Bul- 
letins. Please specify the alloy 
in which you are _ interested. 


The Carpenter Steel Company, 115 W. Bern Street, Reading, Pa. 
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Official U, S, Marine Corps Photo 


Kege Youe 7ditdidd Cldbde “NT FRONT!” 


Victory depends upon materials—as well as men! 
To keep our American forces “closing in” overseas, 
you and every other manufacturer here at home 
must keep on making “Out Front” War Bond Quotas! 


This means action now on every point in the fighting 
8-Point Plan to step up Payroll Deductions. For in- 
stance, have you a 6th War Loan Bond Committee, 
representing labor, management and other important 
groups in your company? Selected Team Captains 
yet—preferably returned 
veterans? If so, have you 
instructed them in sales pro- 
cedure—and given each 
the Treasury Booklet, Get- 

ting the Order? 


How about War Bond quo- 
tas? Each department— 


and individual—should have one! Assigning respon- 
sibilities is vital, too! Have you appointed enough 
“self-starters” to arrange rallies, competitive prog- 
ress boards and meeting schedules ? Are personal 
pledge, order or authorization cards printed, and 
made out in the name of each worker? Planning 
for resolicitation near the end of the drive? Your 
State Payroll Chairman is ready now with a detailed 
Resolicitation Plan. And, have you contracted for 
space in all your regular advertising media to tell 
the War Bond story? 


Your positive Yes to all points in this forward-to- 
victory 8-Point Plan assures your plant meeting an 
“Out Front” Quota in the 6th War Loan—and speeds 
the day of unconditional surrender! 


The Treasury Department acknowledges with 
appreciation the publication of this message by 


_ ELECTRICAL MANUFACTURING 


This is an official U. S. Treasury advertisement— prepared under the auspices 
of Treasury Department and War Advertising Council. 
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CONTACTS 


The Right CONTACT 
Precision-made 


for NOW and POST-WAR 


In planning fer the post-war period, Brainin 
Electrical Contacts can play an impertant part 
im your production ideas. They will insure greater 
efficiency for your electrical equipment, and hold 
contact burning and replacements to a minimum. 


The experience and skill of our technical staff 
enable us to advise you on production, new ap- 
plications, and redesign of existing products. 
Send us your requirements in detail and your 
problem will receive our most careful attention. 


THERMOSTATI A 
a METAL PROT 1S FOR ELECTR ° NUFACT 

Es ag ema reo fey Sh pi : ; E 
4 a - x * $ % % 2 a ee 


233 SPRING STREET 


IMMEDIATE 


DELIVERY \ WA , o 


Now available for delivery . . . Fiberglas 

‘lapes; Tying Cords; Braided Sleevings; Varnished ‘ 
Cloths; Varnished Tubings and Saturated Sleevings; oe “be a. 
Fiberglas-mica Combinations; Laminated Sheets; and 


Manufacturing Co., Boston, 
many other items. Mass. 


INSULATION MANUFACTURERS CORPORATION : . . : 
ose uss Uidemadeile Sante, Are Signal motors being considered in your 
mommy | POSt-war plans for motion picture projectors? 


We offer series wound motors for the popular 
priced field, as well as precision built motors 


for more exacting requirements. 
AND 


METAL SPECIALTIES SIGNAL ELECTRIC 
——- MFG. CO. 


Send your specifications MENOMINEE, MICHIGAN 


to us for prompt estimates ° eg an 
without obligation. Offices in all principal cities 


LINDEN & CO., Inc. 
70-82 Baker Street 
Providence, Rhode Island 





and MOTORLESS 
Veo to 72 H.P. 


FOR YOUR SLOW SPEED MACHINES 


JANETTE SPEED REDUCERS are built in MOTORIZED and 
MOTORLESS worm gear styles. They provide a quiet, com- 
pact, economical, safe, low maintenance cost method for 
obtaining positive SLOW SPEEDS from efficient high speed 
motors, WITHOUT the use of belts, pulleys, chains and 
sprockets. Motorized styles are driven by ventilated or 
enclosed JANETTE motors designed specially for this purpose. 
Because we build both the motors and gear boxes, there is 
no divided responsibility for their successful operation. 

WRITE TODAY for your copy of our catalog—I00 pages of 
complete information on 47 styles and sizes of speed reducers. 


Reactor 


556-558 W Monroe St. Chicago, Il. 





Maximum service life, negligible maintenance, 
perfect performance — that’s the record of 
METROLOY Tungsten Contacts the world over. 


Tungsten’s non-filming and non-oxidizing char- 
acteristics practically eliminate contact resistance 
—perfect contact is assured. 

These advantages, together with the skill and 
experience of METROLOY engineers and crafts- 
men, result in contacts of outstanding merit. 
Inquiries are invited. Metroloy Company, 57 €. 
Alpine Street, Newark 5, New Jersey. 4 


NEAREST TO RESISTANCE-FREE OPERATION 


New “highs” in production, new “lows” in 
unit cost start the day you change from solid 
rivets to tubular or split rivets and Chicago 
Automatic Rivet Setters. Chicago Riveting is 
fully automatic .., the rivet is fed, inserted 
and clinched with each trip of the foot pedal. 

Have Chicago Rivet engineers analyze your 
rivet cost reduction possibilities now. Send 
us loose samples of your assemblies .. . we 
return them fully riveted, with accurately esti- 
mated riveting time schedules. When Army 
and Navy men see how much faster and better 
Chicago Riveting is, their usual advice is 
“Change now to Chicago Automatic Riveting.” 


Typicol Chicago Automatic Rivet Setter. 

Other models available for setting up to 

4 rivets ot a time...bench or pedal types. 
CHICAGO RIVET 


MAC, Pa a 


9609 W. JACKSON BLVD., BELLWOOD, ILL., (Chicago Suburb) 
TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 


“Now, if we 


were only 
staying at THE ROOSEVELT” 


When you stop at The Roosevelt you don't risk getting 
marooned like this. For you'll be within: walking range 
of Manhattan's Midtown activities. Direct passageway 
from Grand Central Terminal to hotel lobby. A reserva- 
tion at The Roosevelt liquidates a lot of bother. 


Rooms with bath from $4.50 


THE ROOSEVELT 


Robert P. Williford, General Manager 
MADISON AVE. AT 45th ST., NEW YORK 
—A Hilton Hotel— 


OTHER HILTON HOTELS FROM COAST TO COAST: 


TEXAS, Abilene, El Paso, Longview, Lubbock, Plainview; NEW MEXICO, 
Albuquerque; CALIFORNIA, Long Beach, Los Angeles, The Town Howse; 
MEXICO, Chihuchua, The Palacio Hilton. Hilton Hotels, C. N. Hilton, President. 
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* If your problem is one of control—con- | 
trol of radio, electronic, low-power electri- 
cal circuits—just count on CLAROSTAT. 
Here’s a line of standard or special con- 


Vire-wound  rheo- 
tats and potentiom- 
ters. In two sizes. 


Jp to 100,000 ohms. 


Power rheostats in 
5- and 50-watt rat- 
ings. Single and 
jual units. 


HOLLOW SET SCREWS 


Smaller set screws 
“Unbrako” f make smaller shafts 
nDbrakO now of- i possible, thereby saving 
trols meeting your requirements. We either fers you hollow set s space in_ electrical 
have just the type you need, or can de- screws in very equipment. All the usual 
sign and make a type to meet the most small sizes—an = qualities of “Unbrako” 
unusual needs. : screw products—Accuracy, 
important devel - Hardness and Strength—are 
opment from present in these smaller 
the standpoint screws. And the hex-shaped 
of electrical socket in all “Unbrako” Hollow 
. f Set Screws permits easy tighten- 
. Literature... manu actur- ing in constricted areas—another 
Attenuators, L-pads, ing. space-saving feature. 
T-pads, faders, etc. 





‘omposition-element 


controls. Resistance ; 
© * Write for 


values up to 
megohms. 


Sizes from No. 0 (0/80 x 1/16) to No. 10 (No. 10 x 3/8) 
OVER 40 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA. BOX 594 
—— BRANCHES —- 
BOSTON DETROIT INDIANAPOLIS CHICAGO ST. LOUIS SAN FRANCISCO 


CLAROSTAT MFG; CO., Inc. - 285-7 N. 6th St., Brooklyn, N.Y 


aaa 


THE ORIGINAL 


A FAVORITE 
FOR 40 YEARS 
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"Approved by 
Underwriters’ Laboratories 


* 
MAKES SOLDER FLOW 
QUICK AND FAST 


Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, 


You'll be amazed to see how production can be 
increased and performance improved, with the Sher- 
man UNI-CRIMP One-Piece Solderless Terminal. 

Here’s a terminal that insures highest conductivity. 
It is made of fine grain, specially rolled, pure electro- 
lytic copper, rated at 100% conductivity. And — the 
entire inside of the barrel is serrated, which provides 
a strong grip on the entire circumference of the wire, 
and greatly increases the contact area. 

Write for Bulletin UC-2, giving full specifications. 
See for yourself why the UNI-CRIMP is stronger me- 





seis and paper wi 


NEUTRELEC is uniform in its ability to resist the flow of electricity, 
Entirely‘ free from weak spots, pin holes or imperfections. Perfect for 
square, rectangular or round tubes. Write for complete information. 


chanically, more efficient electrically, easier to install, 
and more economical. 

Find out how you can switch over to the UNI-CRIMP 
and speed up production, without any changes in 
your present set-up. 





H. B. SHERMAN MFG. CO., BATTLE CREEK, MICH. 
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WARD LEONARD RHEOSTAT 


A Widely Used Electrical 
Instrument Made 7 of 
Numerous 
Small Parts 


AS CAN readily be appre- 
ciated, such small parts 
to be accurately assembled must be entirely free 
from burrs and rough surfaces. And being so 
small, this requires rather delicate handling when 
it comes to finishing. You don’t “bull” such parts 
through the shop. 

LEA Technical men helped the Ward Leonard 
Electric Co., Mt. Vernon, N. Y., to devise the 
proper finishing methods. Our factory is supply- 
ing the proper grades of LEA Compositions. 
Perhaps finishing is an important part of your 
production. If important, it’s worth 

investigating to see if (1) your 

methods can be improved upon and 

(2) if better compositions can be 

used. This is a double service that 

LEA offers. 


THE LEA MANUFACTURING CO. 


Waterbury 86, Conn. 


Manufacturers and Specialists in the 
Development of Pr uction Methods and Compositions 


Burring, patos and P. 


11-LM-8 


AVAILABLE e WANTED 


Address all replies to the box number indi: 
e/e ELECTRICAL MANUFACTURING; 
1250 Sixth Ave., New York 20, N. Y. 


MECHANICAL ENGINEER AVAILABLE 


Background of experiertce in tool design, mechanical design of 
products and preparation of drawings for large volume production 
of automatic control and recording instruments, civilian and mili- 
tary radio and radar. Last ten years as department head. Box B-21. 


Purchasing — man age 45 with technical training, possesses thor- 
ough knowledge machinery materials, industrial, mechanical, elec- 
trical equipment, seeks position New: York area. Box B-18. 


WANTED— DESIGN LAYOUT DRAFTSMAN, PRODUCT 
DESIGNERS, ELECTRICAL ENGINEERS 


These positions offer real opportunities for advancement now and 
in the postwar era to those men who can design: Relays, Solenoids, 
Voltage Regulators, Switches, Remote Control Mechanisms, Over- 
load Circuit Breakers, Electronic Devices. Let us hear from you. 
RBM Manufacturing Co., Division of Essex Wire Corp., 
Logansport, Ind. 


Competent electric motor draftsmfan and designer, excellent 
opportunity, metropolitan district. Box B-24. 


MACHINE DESIGNERS 


An exceptional opportunity is available for three qualified men,” on 
postwar production of small electro-mechanical devices. Apply by 
letter, giving a brief resume of qualifications and experience, 
to Box B-22. 


Young, aggressive manufacturer of a quality line of oil, wax and 
electrolytic condensers wishes representation in the following terri- 
tories: Eastern Ohio-Western Pennsylvania; St. Louis area; North- 
west Wisconsin-Twin City area; Kansas City area. Contact to be 
primarily with manufacturers, some jobbing accounts. Must be 
well acquainted in territory. Only high class representatives 
wanted. Address Box B-19. 


RESOURCEFUL, AMBITIOUS ELECTRICAL ENGINEER 


We seek an electrical engineer, experienced in creating and develop- 
ing new electrical and mechanical devices for industrial or consumer 
use; one who thinks boldly and is impatient to get results for 
himself and his firm. 


Our company has a fine record, marvelous potentialities, now 
manufactures diversified metal and electrical products. Employ- 
ment is steady. Business in Michigan, distributed nationally. 
Salary is limited only by your own ability. 


Write in confidence, with full personal data, experience and 
availability status. Box B-23. 
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BIG INSULATORS 
OR SMALL PORCELAIN PARTS 


Size of part is no limitation to our facilities. We 
make large single piece insulators weighing 10 lbs. 
each or small multiple part insulators in carload 
lot quantities. In each case Universal “dry process” 
quality controlled manufacturing methods are 
maintained. What are your insulator specifications? 


true UNIVERSAL ctay prooucts co. 


1540 EAST FIRST STREET 


Outstanding 
Relays guarante 


or ae 


RO 0 4S ee ee ee 
POWER relays 


An absolutely dependable and dur 


Prusehield so ala 
107 NORTH ¥ 10TH STREET, PRINCETON, IND. 


NOVEMBER 1944 


SANDUSKY, OHIO 


Ww CHROMALOX 


ELECTRIC HEATING UNITS 


CHROMALOX 
CARTRIDGE UNIT 
slip Fit in hole. 


Cartridge unit, strip heater 
and ring units as used 
above. All of these units 
come in a wide range of 
standard lengths or sizes, 
and have thousands of 
industrial applications. 


if you have a spe- 

cific application, 

write us with rough 

pencil sketch of conditions. Our 
engineering cooperation is at your 
service. Chromalox Catalog mailed 
on request. 


CARTRIDGE UNITS 
applied to a 
mold or platen 


Drill holes of size to 
provide a snug fit, for 
as many units as are 
needed. A simply con- 
structed cover, held on 
with screws, protects 
the terminals. 


STRIP HEATERS 
applied beneath 


platen or plate 


Weld studs to bottom 
of plate, for Utility 
Clamps, which hold the 
strip heaters firmly in 
contact with the plate 
insuring most econom- 
ical transfer of heat. 


RING UNITS 
nested, to heat 


a circular area 


Weld studs to bottom 
of plate and with Util- 
ity Clamps hold nested 
units firmly in place. 
For moderate degree 
of heat use a simple 
ring. These units are 
simply strip heaters in 
circular form. 


EDWIN L. WIEGAND COMPANY 


7530 Thomas Blvd. 


PITTSBURGH 8, PA. 
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ADAPTABLE and DEPENDABLE 


RESISTORS 


For over fifty years industry has looked to Ward 
Leonard for both resistors and resistor assemblies. 
This experience has given Ward 
Leonard Engineers the viewpoint of 
user and designer. It is reflected in 


DAPTABILITY and dependability of resistors as- 
sume primary importance in the assembly of 


large rheostat control units. The wide 
range of resistance values and ca- 
pacities that can be built up from the 
Ward Leonard line is limitless. The 
many types and mounting arrange- 
ments permit the meeting of load re- 
quirements in minimum space. It is 
obvious in an assembly as shown 
above that the dependability of the 
individual resistor is an absolute 
essential. a. 


This motor operated Ward Leonard 


assembled rheostat is built up from sev- 


eral types of Ward Leonard Resistors. 


the completeness of the Ward 
Leonard line of Resistors. 

Whatever your requirements you 
will find a Ward Leonard Resistor 
that exactly meets your conditions. 
Send for Bulletins. 


RELAYS + RESISTORS » RHEOSTATS 


Electric control devices since 1892. 


BUY MORE 
WAR BONDS 


LEONARD ELECTRIC COMPANY, 34 SOUTH STREET, MOUNT VERNON, N. Y. 
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‘HERE'S nothing like trouble to bring people together. 
That's why some of Revere’s closest friends were gained 


through a mutual struggle against difficulties, troubles such 
as occasionally beset any business. 


For an example, take the case of an important restricted 


war product. Rejections were running as high as 25%, due 


to trouble never before experienced with some of the material 
used in it. The manufacturer came in person to Revere, ex- 
plained his difficulties, and asked if we could make any sug- 
gestions. We studied the matter in detail, and decided that 
a change in the traditional method of making the item might 
produce better results, but at a slightly higher cost. A special 
test run was made, and this proved to be completely success- 
ful. And, to our mutual delight, in the end the cost was not 
increased. 

Revere, you see, has an open mind as well as an informed 
one, and is always ready to question the customary, find 
the answers to new problems. If something is worrying you 








Let Trouble 
be our 
Introduction 







in your employment of non-ferrous metals, get in touch 
with Revere, not for ready-made answers, but for whole- 
hearted cooperation, a joint search for better results. This 
help is given freely, without obligation, of course. After all, 
we ought to know something about this business. We have 
been in it for 143 years. 
* * * 

Write for your complimentary copy of “Revere Copper and Copper 
Alloys—Technical Information for Product Designers.’’ Contains 54 
pages, with 106 graphs of physical and metallographic properties, a 


new chemical and physical properties chart, valuable illustrated data 
on welding. 


REVERE 


COPPER AND BRASS INCORPORATE 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, N.Y 





